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(57) Abstract 



A process for producing L-Lysine by culturing in a suitable medium an Escherichia bacterium transformed by 
the introduction into its cells of a DNA coding for an fjcAencAifl-derived dihydrodipicolinate synthase having such 
a variation as to be released from the feedback inhibition caused by L-lysine and a DNA coding for an Escherichia- 
derived aspartokinase m having such a variation as to be released from the feedback inhibition caused by L-lysine, 
preferably the above Escherichia bacterium which further has been enriched with a dihydrodipicolinate reductase gene' 
and a coryneform-derived diaminopimelate dehydrogenase gene (or a succinyldiaminopimelate transaminase gene and 
a succinyldiaminopimelate deacylase gene), accumulating the produced L-lysine in the medium, and harvesting the 
accumulated L-lysine from the medium. 
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y^^Mrr % Ai$n*tt»§ < fti e>*iT*> t) . -e©^ < s - 2 - t ^ / xf 

^Ui/X-r-f > (AEC) ffttg^trr* tK 7* 1/ \£s<9 -r V V AJR N 3iJ^ 
-rU^AJIi^ /<?vi/XjPL *fcJiii/i U tTRtwJRUTC^So fi«I^.D 

NAMb^IgM^ffil.^ (*H#mg4278765-5§0 f£ N 7;;i©41 

09x.W\ x^iVtTli:^^ #^BS56-I3596-§-^fg, #ffl#fiFj£4346, 
llOmsJi ^Applied Microbiology and Biotechnology, 15, p227-231(1982){rfe 
ht^hKn^h°3'J>Mii (JS*T\ TDDPSJ tMTZ tifihZ) £ 

tlfcDD P S {«£g!T<& (9. L - U >ir «t S 7 ^ - hV< y ^ Pfi#£SI *3 fc 
J>6. +»iJ£-C# 5 L - 'J >«D4itt4H fc. HSU _bl£Applie 

d Microbiology and Biotechnology, 15. p227-231(1982)lw3SlE3*rri*5 L - 

y ^3-77 5 g/ 1 j^l- y *?>mwt&3 s/ 

fSSM&sc (m gtr«u^$nsL- y -^>©g^x xii-e©^^) (*o. 
0 4 U< 114 %t%fnt$tiz> 0 ■ 

^<^f'J ^AHalWDDPS^iAUxyx y t7liMffil^:L 
-'J *ft&ffl#I^£^92-8382^K^£*lT^£ (i8SM£*n 7 
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DDPS^n- Kt*DNA^x->* 'J t7Raii:iAUTL-V vfy&glw 

-;kKD^t 0 3'J>i^f (DDPS) (±> 7X^I/h-fe;7 

DDPSIiE. coli (x->i 'J t7 • ^ ij : *fi§®) T'lidapAi ? it'&f-IC n 
- K$tlT^5. C©dapA«*r"CH^n-->^$nT*5t). tSSiE^J S 
ftTl^S (Richaud, F. et al. J. Bacteriol. . 297 (1986)) o 

TX'Wh+i—- \f (J^Ts r A K J (hBSTc: £/b<£>5) li> 77/<7 
^ £ - * * * T * S£jfc£«!8E-f 5 K>. 7^'* 

5^>®^©T i y W(D&&$.&(Z>£. f £M%QMMtteiTl^o E. coliOAKte 
3ffi*>»5 (AKI. AKII. AKIII). o % 2 ot***-fe U >-r t Ko y-*— - fe* 
(JgJT\ THDJ iB&-rci^<5) i©«^»3ST**o tt^Bf©fl®t>i 
olithrAitfc^KD- K^n^AKI-HDlT'^?), fc^-^ti metLM itfi^ 

K$nS A KII-HDIIT'^5o AK I liX U^"- > £>f V n>f ->>K«fc 
SISfltoMJ&tf * Utx>i: J: A K I Hi/ f-*- >K J: * WMM 
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btltl^o Mf*rt-e©C.n'^©fgtt©#J^li, AK I :AKII: AKIII=#J5 : 
1 :4 ittoTl^. 

- y -^>^{cftjffif .*iiias©^Traje*<** 0 l - y >?>trcfc 

57^- K'<y tvx->* y hTIilS^ODDPS^^MiA 

S.^ L - y >©H»£g£fT -5 d i # S d i: *<3ffl^ $ ft £ j&< % D D P S © 
g#l^£^Lfc$fc?T:£iR{*tf<* 2*:, AKUI©^J|^lCo^Tk?&£-ii£> 
£*>©© (Boy, E. et al. , J. Bacteriol. , 112. 84, (1972)) . m&&ffl£1j< 

*f&!J3 M\ ±£S.6a> t> $ ft/c t> ©T£> tK L - y *j >i; ,fc 3 7 * - jo < v 
^lfi#£H-#K^I&£ftfci">i y tJlJffllS^ODDP S <fc AKIII^HStff U 

te3R«tt) t ft/cfilB£&{r e fc3L-y ^^©ssijt^fil^-rsci* 

ir J: 5 7 -f - K/< v ^ fia**<+^»c»Kf $ ti/;x-> i'jk 7llfflI4*©D D P 
s^d- Kt5DNAOTt5:i[:loiiibfc, ft. l — y > {r cfc <5 !7 ^ — 

K'<v*lfi#aH-#rcfl?l5feSftA:E. colifi3t©DD P S£=i- KtSDNA^* 

*mmw^t>if£tz, L-y vy\z&z>7 * - yj< v ^it«$n/:7x 

f£k L-»J ^>{r«t^7>f- K/<«y^Pl#^+^{I^$ft^E. coliE&5fc©T* 
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1 y s C'iiiJCi^S..' 

C £ »C £ 0 . K L - U ^ >^Ii4Ifi$^5 d t jt-tii L/Co 

£rc. ^ISd a pAS^IIl y s C£«*rr 

U tTM^BM©L- U ^^k^fiJE^O-ftboit^^^SCiJCj:^ L-y 

1 1 8SB©k*^>^£7 t nS'>&2£liff&$*!:£gE^ 8 lfg®77 

— y -sa^i i 8f@0Uf^«^fa-»i 

ii * re. L — y v?>lwj:57-f - K'< y * Hl#*<»l^ $ ft 3 ^H£W 

A^UEflap^Itw^A^ftT^e^^ftrciv/i 'J k7iUIt^5. L — V i?> 
tick £7 -f - K'<y? ft UTli. E?iJS©E^JS-^4 

4fc£ft£i?t y >K^fiJc»3!5©T ^ J ME*!!** N-5fc$B^£8 1# 

@CDT5^>^S^<y >3K&KB&3-ti;£g!^ 1 1 8ilObzf^>lS 
*f-Dv/>3S*»liSgl$-e-S^s 8 l#@©77->iI^<'J >^SiCfi^ 

ft£o 

y fcTKfflBK4fcf#3^*#i*£L."Cli. L-y *Jy\z*iZ7 4- K'<? 
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mm*. N-5fc$f&^£3 2 3SSOir>; y>IS^7X/N 0 7^>i!Si(:l^$ 
&Zmm. 3 2 3fg0^iJ-»il^7x^+'>iiSi:i^t^4 0 

^-^S^^Xr^'^iirtli^^oa 2 3§g©iT>J ->>^^TX/n° 

aStrg^$ii-5^, 3 l 8 f g ©y f t- >as^^ v d •> >HSi:ffl^ 

4 9 #@<ZVOJ >^g£^;T^>agKgg|£-tJ:£^#|> 3 4 5f |OtU> 
^^SKfi&^-tJ-S^g. 3 4 7Sg'©/<iJ >SI^yft^>i 
SfCfi&S-fcf-S^g, .3 5 2&g(DXU*->mm$:'(Va'C'>>m&lzW:®:£ 
•tfS^H, 3 5 2#@©XL/^-^>^S^-Yyo-t'->>^Sirff^^if^-p3 6 
9§@©-t?V >^S^-7x-;UT5->^Cg^$-ti-^^, 1 6 4#gcD^ 

>s^S£y ^:>H&tcg&£#;z,^ii N 4 1 7 &b co> s ^ 
>r vo-r->>^Sfre^$^o4 1 9fg©yxf^>M^fD->>»: 

^ > j: z> •? >r - < y ? umtmrn ztizm.m^-t z>T*'*jvv*-i-- j eu 

KtSDNAii, &*i->x y h 7liI©M^t:^jf $ nti ^ i> 

*SgBJiti£fc* $&*is?fc Kov?f3'J >g£u^* — Wftfc^ig&sn*: 

$£ti. vh Kov?t°3 ij >il/^^^-t'ie^x-/x 'J t7llfllI»T 
S »ffiS pTtg/i ^ ? * - K $ nT S D N A TJ&m&tei- SCiCi 
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.... .i i I ' • < i 

y 1 7 mmmmm^X' s artei^ ^ * - % $ nr # * dnat 

tv y >sf? •> 5 $ nfcx •> x y hrmmmx-^^o cnz 
u m— xit&is. z^??- $nt«s m— d n a xti 2 o ©&a& 

ffix ^M^ir&^T. DDPSXteAKIII£:n- Kf^DNA, £>£l>iiC 
*l&K7"D-*-*-£-£trDNA^ TDDPSilfE^J Xi± TAKIIIil^J 
£t*-5C L - 'j^ x: «k 5 7 >r - K/< 7 ^ lif 

HSm^Jtifr rtE^S!»*J . Kt5DNA^5^li:m:7 , D^- 

kit. *mwiz-3^TmMizmwi-z>o 



BNSDOCID: <WO 9516042A1J_i 



i WO 95/16042 PCT/JP94/01994 

- 7 - 

< 1 >^a§o^l-?t >W£j$Mm (DDPS') h'-fZ 

DNA 

*5SB^©^1!DD P S£=i- Ft^DNAIi, MDDPS^n- Kf-S 
DNACfcl^ =J- Kef D D P SOL-'jV>ia^7>f - K'<v*ffl.# 

£3t©&©. #{CE. colifi^ODDP S*^lf £>ft£o £/c N DDPS©L-»J 
KIKSn-BDDPSOT^yKBEyil+.N DDPS©N-»b 

(D81§g 077- V >&a£Kfi&$-t^oll8#B© t 

PS^n- K?-*t>©T&fttf#rc*Jffi$ft#l\&^ ,&#WrctiE?!l#-^4 (C^ 

m-n&&m&HD'5t>* JS36S-^2 7 2~i 14 7T^$ti^.ie?u*^^t»n^o 
CLft&OEyiJKfci^T* ±E7 ^ yBm&©fi&£jgc:*<fc?#££E^J<©^J& 

£W-f£k©^\ WJO^IiDDPS^n-Kt^DNATi^o ft> fi& 
1SD D P SAfcttSttiZo 

D P S itfe-^X (iti&©^H£ £ D D P S &&¥ttm-t 2> D N A > t* h 

o^^aa u mmtemik® dna^ ste-t s^^-DNAct u 
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mmvm&w® o pdps * «t ? cio t> ©^s^-mi*. 

IU ^IMOlMDNA^i£jS^i:iAbTlfgM^#x PJ£ 

9 *> d'dps ^ssm-r & «t ■? k m fc t> ut^ 

^*<J6j|*$ nT l * * D N A rt<#A 3 *ITI * * JBf?felftf*£X£4ffl3 L% §2 

^nimfc&E-r £^#m*£Mc sfese^^ ^m&x. d n a * miR-r n 

-N--hD7^7-i» (NTG) *>L< tiM|Ol^AlMii:f 

Jb£»££! D D P S S I Miffe©»£*rr 5DDPS ite^^Tr 

ffl^Tlii)^b^l\ ^f*W»C(±±W h'VH*£©3HI (Neidhardt, F. C et. al. . 
Escherichia coli and Salmonella Typhimurium, American Society for Microbi 
ology, Washington D. C. . 1208, table 1) IZfrlfZtlZ fc©*<?iJ/B"C# £<, cfc<^_ 
E.coli JM109 MC1061 Z&ibtf <htl2>o D D P S iHE^£^Pf 

SDNAO^Mi: ITg^ffll^:^ SF^HODD P S fifcT-^ifDNAtf 

( 1 ) D D P S 
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0iai^©i«#U0iMi^ 'j>^i^>j^ 2 

tov^^A. Sfb-J-HJtfAL ^b-e^i/^A. ts^2«fe. BSI&&2 

-8trWS-r*©*<ai^"C**o £/c*g#(i3 0-4 2<C, £ U < (i 3 7 'Clg 

;0J:9i:lT#bn^i^, &lx.m, 000 r.p.n.T5#H3i|>#»LT 
E. coli MC1061«c©Bf*:£&3 o d©B#«J:?K f&Rtf^I^ HfitO^FSc (Bioc 
hem. Biophys. Acta. , 72, 619, (1963)) > K. S. KirbyO^j* (Biochem. J. , 64, 405, 
(1956)) m<Z>Jjmz± *)&feteDNA£#S C £*<T&*. 

fttf* «J£^«£©iMffiB*#teffiT£* 0 09* tf, Sau3AI£. igg3 0 °C£l±, 
&£L<&3 7<C. »*»JE£l~l 0^--*> h/mlT«* tt^K ( 1 #~ 2 B£H) 

ifefe{*:DNAnfiPffls-a-cin*fg<fc-rSo 

J^igtt^^-DNAKJIfeU *a«lPLDNA*^»-r*o AttWKti. &£,#D 
NA©8J»rKJB^rt:fl|ffi#5fc Sau3A I iffiffiW<£5^«ffiSBE9iJ*^l;$#*»JIR 
B§** f^i'BamH 1 £ N &£3 0TO±, B#ftKl-100J.--y h/ml©^T 
T'1B#TO±. #£U<til-~3B$|ia, ^^-DNAM^-tttcn^ 
fSffcU «IBfiaS-r5o &t^T% ±EO J: ^ i: IT^;^MD N ASffrl^i 
t^IBfiaS^n^^^-DNA^jS^U dtlKDNAUtf-^ 02L<li 
T4 DNA'J^-^> S'C, B#it^ 1 ~ 1 0 0JL-.y H/ml©& 
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2#U U < (iJE7627 £fc CponB704, dacB12. pfv + . tonA2, dapA, lysA. str. malA38. 
metBl, ilvH611. leuA371. proA3, lac-3. tsx-76) Q>& -j^DDP S XlMg.Mtt&fc 
raLTMDNA7^7 7'J-^lt5. C03gK(Eftti D. M. Morriso 
n©^i* (Methods in Enzymology 68. 326 (1979)) W±SSffi*fflI&£t£<fb# 
^U2/^ATAaSUTDNA©aiaatt^-r^a (Mandel.M. and Higa, A. , J. Mol. 
Biol., 53, 159(1970)) '^KJ: DfT9 C £*<Ttj£o fcfc* JE7627«c{*S2j1^ 

Ht»n/:M^DNA7^7 7 'J-©**^ D D P S^&^ig^L/cifc&S 
lMiDDPSifte^^»CjeHt--5^*S*tt*<fflffl$n^:»J:»} D D P S it 

tvj^ii^T^^©^ ddp sxm$tgtttzm^m^tzm-£it. *jt 

&fc»i;iDNA*lHliR«££lI«k&. D D P Sit&tttt-f Z> D N A8fftf-£ 

^■frt yZtltzmm*. D N A Z i*9 ^s-sgis-r £ K M\ 

Tl^^i*HIS-r*^«!:^«i:0«JiJtT$So DDPS0^fM«(i, Yu 
gari KD^m^k 9 fx "5 ^ £#T'# £ (Yugari, Y. and Gilvarg, C. , J. Biol. Che 
m. .240,4710(1962)) 0 

*UTx ±fB®«c«k^x DDP S«fc^£-&W-f SDNArt^^-DNAK 
3?A£*lfc;l&&*.DNA£. 08*. J* P. Guerry (J. Bacteriol. . 116. 1 

064.(1973)) s D. B. Clewell (J. Bacteriol. . 110. 667, (1972)) tlt'lCX 

mdd p smtttDMmt, ^±i:ddp sae^wr s*f^«=>* 

lis El©^i: J; >)M#D N A ^iH tf>J;<5-WW>';7? 
•> 3 ( P C R : polymerase chain reaction ; White, T. J. et al ;Trends G 
enet.. 5.185 (1989)#!H) K«fctK DD P S&fctt*6t&-tZZ ii:«toTtl7 
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*.So itiPsS/^fCffl^^DNA^^v-li. DDPS m^<D±m^Lh^^t 
— ^i££-^W£DNAZ:fiSi©I^3/ Ziitiizmffii- Z> bCDZmi^Zo DDP 

mfrhZo DDPSit^©^M^l#'l'lL/c^(C(i, i^S^ft/cDDP Sit 
{e^^-T D N AttffM-^ti-P C RS^7** a-X^Vum^E&C^b 
/c'<£, g«J©DNA»f>t^ttait- SCiiaoT DDPS itfc^^Wt- £ D 
NASfrfr^lSliRT^So 

it, 

DNA^^fv-ilTI^ #Jx.(±'E. colifrfcl^TEtftJitt Tl^SSS^J (R 
ichaud. F. et aL, J. Bacterid., 2970986)) ^Si:lTiltMttlli'«tl^ 

— DN ACD^J&i^U *X*T hi* (Tetrahedron Letters, 22. 185 

9(1981)#B3) mo^miZX^). 7frllS©DNA-£j&ge (0J*.(i\ Applied Biosy 
stemstt^DNA^m model 380Btf) £flH^T*7 9 £ So PCR& 

0(i> TtJBg©P.CRS^fi (Siiii (80 IDNAt- 7;Hf^5- PJ200 
032*) £<£JBU TaqDNAtf U^-i? (^rgii: («0 J: 9 $ *IT -5 ) 

PCRj*K«fc&ifMs$*ifcDDPS*t£ : ?-{i* ^->iU t TJS&BSMrtKfc 

SCifCt^T^ DDPS H^©^lOiA^ i*©ifF^ U^t < ^ 5 o ffl 
l^n^^^^-DNAifiem t$t>iZ D D P Sitfc^©#£©5£iS:&j£ 

c 2 ) ddps Mitt^o^momx 

tf:KfM£©S£JI£^mt-£;&i££ LTiis 'j3>ft>hPC.Rfe (Higuchi. R. , 
61, in PCR Technology (Erlich. H. A. Eds. . Stockton press(1989))) . gMft#*fi?J 
g.m& (Kramer, W. and Frits, H. J. , Meth. in Enzymol. , 154, 350 (1987)); Kunk 
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el.T.A. et.aL.Meth. in Enzymol: . 154, 367(1987)) titfrhZo Itlt)©^i 

i y-CVBM'? -Strife (Hashimoto, T. and Sekiguchi. M. , J. Bacteriol. , 159, 1039 
(1984)) tf&Zo D D P S HsiF^^f t ^ i •> x U bTliS^f^ii 

£ LT li> IfDDPS iHE^£"^1Tf £ D N A lUrK" 

IU cntMli E. coli W3110 «c*^K«ife-r*o ^i:L-'Jv?>07tD 
S-2-7;;i^->Xf^f^ (A EC) fc-grfc-ftsJrtgfifes #J*-t* 
M9K^K*E8M*£i&*-r*o ^lODDPSitm^ftSiaMDNA^ 
«8rf Z> mt. & <Dm$kz. DNAlc.fc»?|Sii£ft5DDPS/&*AEC i>&# 

Sfts/c&ir. l - y i?>RWr x j tv y ^(dap)©^^^ < tz 
mtmx-znzo £ftK*ju L-yy>K«k*M©#ifc;sftrt:DDPs$te 

1 N A^JttStl^ W^DNA^ODDP Sitfc^ 
(C 3 - K $ ft -5 &^B3fca< A E C (C £ * tftf 0 >0 A E C $ ft 

iau ssss** c <t k J: $ ? * - K/< * * mmtfmmtstitzDD p s 

U<U 0g*.tf:fcK« (E. coli) *^lft,ft^ 0 

iMDNA^^iiDDP sae^w^K^aju ffe©"<**- 
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^.iipUC19s pUC18s pBR322> pHSG299. pHSG298> pHSG399. pHSG398. RSFlOKk p 
MW119> PMW118. pMW219. pMW218tg;6^l;f £ft£o. ilC^r-^DNAO^^ 

P S£n- K"T£DN Age?iJ©_t^t^ lac. trp, P L^Dfifc&^JftT'f!) 

/;fco^i±i:iAU T^xi K©«k?i:MMDN A£ UT^£c§}f$ 
i±Tt>ctC^. ^H^iHE^. h7>^-> 3 X b^>xtf'/> (Berg.D. 
E. and Berg. C. M. , Bio/Technol. . 1. 417(1983)) . Mu7 7 -^ (#H¥2- 1 0 
9 9 8 5) £ fctefiPJ&M^*. (Experiments in Molecular Genetics, Cold Sp 
ring Harbor Lab. (1972)) *m^tt&T*fe^&®(Dm&fc^&fr&/uX*$>& 

< 2 >^mtm^^^MT h*^ — If II I (AKIII) ^-k-tsd 
NA 

*^»Cffl^Sg£*S!AKIII*3- Kt5DNA!i> ^^AKIII^n- K 
t5DN AlI:fet^T> 3- KStt* AKIIIOL- 'J >f - K'<v 

f »$n5^f t5 t©T'*5o AKIIKDL- U -^yjrj:*7-f 

UWlWM^^ AKIII©N-5^«S^to 

(n)323gg©?*y •>>^S^TX^ o 54 : '>@?^S{CS^$-ti:^o408#g©^y > 
(A)34#g©TyU^->^S^->Xx-r >^g{Cg&£-tf^o323^@©^U 
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(-)325# g © d -r >mm* 7 x'-;i/7 5 - mm. 

0)345#g©-trU >8S£o>f->>«a£Kfi&$-t*-St£^ 
(7)347* g©'<U >Ka6*/f-*->3S^^fiJfe$-ti:SS^ 
('J)352^g©^P^--'>a^^-l' VD-f ->>g|^(::g&£-t2-S^x 
(?)352#g©X^^-->^^:-r Vu-f ->>^S{rS^^-tir^o369#g©-t U > 

(5)417* g ©^ 5="^-- V o >T -> ygS&Kfi&S -£*^>419# g © *> 

TJS*flJM> 0fl;U*E. coliffi^©AKIII^-=3- K1"^DNA^lf &*u 

^-r^E^J©-? ^ ^S#^-5 8 4- 1 9 3 0-CSStl«EyilW&*l5. 
#!Sa^ E. coliOAKIIItix lysCite-f-IC 3 - K^ntl^. 

^sjAKinafE^cd-^n*. #j*.f^ mzmMm2x~n*tLtzm%Miysm 

^©i^SSS^iJ (SE^J#^-7) li. RKSfc^SftT^S E. coli K-12 JC411#c© 
lysC©S£^iJ (Cassan, M. , Parsot, C. , Cohen, G. N. , and Patte. J. C. , J. Biol. Chem. , 2 
61.1052(1986)) t 6 *j5rffialUTfc tK -£©? 2 */?tT=J- K2ft£7 i J WH 
IIW^T^S (JC411**©lysCte. E^iJ#-^8 H^lysC©T i /^le^'J^. 
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^H26*<T.-5— >3Sa£llS^&^oT(.>*) » 'dOE. coli K-12 JC411**©lysC 

t m—comn^-r z iyscx& o x . ±£0Or o>©^ft*\©£££#A-f 

A£3Mf;f S^&liJKTOffltJT**. ^£MAKIIIiifc^Xiift&©^#l 

* a k 1 1 iite^s-wr * DNA^>fhD ^iMii/x mmmm'&<D 

DNAim^tCiaWs^^^-DNAi^ajgLXffi^DN 

a k 1 1 \*$m-f z ct -5 k m o /c t> ®*a^-rntf . n^wm^^^^ae-?- 

HtftSDNA^ 1t£KjS£r*^**-DNA«fca*£LXffl»*.DNA 
£*#Xx ^OiiMDNA^>fhDMIU £^&SgKD*IiM.DN 
A^^^#j(r^A UX?£SM£tfe#**#* l5JgKeSi*©-5 ^TSUa A K II 

i zftm-? * & o Km tz t> ozmvi ux & , R&mn&mt&mm&fctt&ft 

S£&**£*J]£Lrt:SL S^tt^^SEIIliae^^^LXfeJ:^. DNA^I 
(NTG) ^©a«AX^^irffil^nxc^5^ffilCJ:*«iS*fT-5. 

±sesp^s! a k 1 1 iit^y-*-* i ^ ttftyD^mzm-f s a k 1 1 iins^^rr s 

^Xt>fr**>#l\, StefaKli^ h^Vl/hbOlt (Neidhardt. F. C. et. al. . 
Escherichia coli and Salmonella Typhimuriura, American Society for Microbi 
ology, Washington D. C. . 1208, table 1) llfctf h ©^fJfflX^ £ e 
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M\ E. coli JM109£H^ MC1061#tt£#*tf&*l*o C *l £ ©#c^ £ A K 1 1 Iitfc 
^S-Btff-fSKIKU »rfe#DNA©t)U!L MDNA7^7 7'J-Of^ 
(i> JLIfiODDP smB¥<Dil&£m#izftjUIJi^o 5 4 75 y-#S!i:JBt* 
•Sfg^i: LTti^ AK K IU #RtfE. coli GT3& (£. coli Ge 

netic Stock Center MO ^£A^T££) 3s£JfH**c: <t 

mm&&i)<mm $ n tuAKi i iat^oa^'*. d n a * t> * e 

«^ ^mmmmm^mn u -tn* o aB*«i*wa itaki ufsn&vm 

2> (Stadtman, E. R. , Cohen, G. N. , LeBras, G. , and Robichon-Szulmajster, H. , J. Bio 
l.Chem., 236. 2033(1961)) „ 

mz-\t. AKft&xmmmtt&m^izmi^zm&i*. l- l-xu* 

**-ty >fc«k^i?T s y try y ^wtZttLK^^^m^ftzttsi^tLm 
n^ftzmmis, ®wftfrbm&?LDKA%®wLirzz.£iz&t)^ akiii»<e 

PCRfelC«kOlfefei*DNA^&AKIIiae^ltf<B-rS»'i-tCli. PC 
RSJCElCffil^DN A7°7-f7-(!: ITI^ fll&tfE. colitCfcl^TEtftlirtt -5 T 
I "» -5 02?'J (Cassan. M. , Parsot, C. , Cohen, G. N. . and Patte, J. C. . J. Biol. Chem. , 261. 
1052(1986)) £&KUT®:£fE/£T££a-<> lysGte^* =i - Kf£1347&£fr 

y 3 > > h P C R j*, SM4#^WSE£i£tt 6 . 
$ £C m&fot>V< (i^fei*^©M^DNA±©AKIIIit^DNA^-l: 
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j$fc Ka4-*>yl/T ^ VTMItS^ (Hashimoto, T. and Sekiguchi, M. . J. Bact 

i 

eriol., 159. 1039(1984)) a**3 0 ^fe#fcl< liifeM©IMDNA 

n- ^ ^u-n' - - .h d v ^*t- v?>a< immmi t<D<t^mmT'$m-ftt 

^ HI* A K 1 1 1 'A^(DmtfV5m t LTii> £ -f g L/c A K II litter 

^W«*t&;iDNA£AK^£^fl#c> #J;i(f E. coli CT3«c»Cjgg<Eife-rSo 

asoAKiiiae^^wrsiiftiLDNA^^F-rsttd. m— ©ak^l- u 
n?c^ uL-'jv?>{:«ts ia*©»i» $ ttfcte&s! a k i i mitt&^m-t z m.& 

7^Dm5AECi:iti<iStl^ rtt*>£IM©#§fc£ftfc£SS! 
A K 1 1 iatG^^-TS DNA «8M*£3JR-r 5Ci *<T * a o 

U £ £ {r «fc t) 7 4 - K/< v * E*##Bfc3 ftfc AK III£«*r 

l<. mz.ii.xwim a. coio a^i/^n-So 

&&*DNA^£^J|AKni«fc^tf£«ajU ffeC^^-Kjf 

^^-DNAilTI^ W^-DNA^K, m(i'pUC19. 

pUC18. pBR322> pHSG299> pHSG298> pHSG399> pHSG398. RSFlOKk pMW119. pMWl 
18> pMW219> pMW218^^{f Z>tlZ> 0 l&tz *> 7 7 - >?D N A©K? 9- kfiJfflT' 

$t>("> ^M15!AKIIIit^T-©^m^$6U{r^-r^/cto{C. f£#tS!!AKI 
II£n- K-r*DNAO±«E»I^ lac> trp, P L ©f»£«B&rt"Tr» < ffe© 
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tTfcil^ h5>7^v/ P >> (Berg.D. 

E. and Berg, C. M. , Bio/Technol. , 1. 417(1983)) \ Mu7 7 -^ C^IS 3 ? 2-10 
9 9 8 5) ^/c{i*BI^SM^^ (Experiments in Molecular Genetics, Cold Sp 
ring Harbor Lab. (1972)) &m\i*tthT?m&&Qifa(D&&ft\Zto.&^'C*>& 
l\, . • 

< 3 >^B9(C«tSL- U $>>©SI3& 
±1a© J: 9 K UTW £ ft 3 D D P S it^^^X-T SCilUo TfeM 
$ 4 IZ L - U 5? > IZ J; * 7 * - K' * y ? ffl«4<jg|$ WcAK 

U h7lW:«jf$ir5Cii:J:^T> L - V 'J < Sift 3 

Tiifflii UTti, l - y «fc * 7 -r - K/<y * mwfimfeztizg.m^ 
->*y trial, *^(i^DNAtJL->xy tTmaMJm^Tg#«^f6 

* -D N A k*m& LTtt -SMM D N A 2&<*fflll&rtlC#A3 ft-5 Z t iZ i 

otf f e^$nfcx-> x u triiaii^i^n^o L-y^>trj;£ 

K/<7^Sf«$n/;AKIi, L-y y>i:j:57-f-K/v*^llf 
££tffctr^£3!AKT*-?Tt> J: <> Z © J: 9 tt^S! a Kmfcttmmiz u 
tx->i ij k7l»:f Al/cfeOTU^. £«=>}::> x->x'jt7llill(ll 

na^^a-rsciijwi:*?. s^siAKiii^^-rs j^K^o/c^i y t 
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Tt>J:<. ^ISDDPSil^ixyx <J t TS^SM^T g#«^fB^ 
D D P S l&tettV&mm A K 1 1 1 ite^OM^^i •> i U t TM^BMC 

i^;tmu\ ££t;:> &*<D&mmmitt<D— n a ±\zm 

^DNAt UT{£J££ ntl>TU^. SHIDD P S ittfc^&tf ^JIH! A K 1 1 
Iite-?*J.i/* »J fcTJRffl»tr«A?-£KI6UTti* M»e^©#A©«#i*pg 

®© ytKDi?e3ij>au^ ^ - Hfate^^si-r s c £ k J: ^ > l - y ^ 

IDDPS ae^-^^J* U fc K o i> fcT 3 U >«E ? * - -tfiifc^ig3£ $ 

y triiit^ 3 y *sii^ov?7 ^ j tv y >®ft Knf 
>?t ^ y tv y Ka^v— jfae-y-^A-rsft 
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ZZ.t&f&frtz 0 -e©/ci6(r. ^f£H^J6{C^-r«t9^N E. eolith E. coli 
&3t© L - >J i? ^^JSR^ite^^SWTWfr^A-r * - t K <fc o T> L — x ) i?> 
^^<DWMR^om^Mm^tz 0 -£0|gU ^^©TiJfEC'Ktg-r^dapC 

y bV y >s£ h5>x7 s*- - tfite^o ^ dnpE (7L^->-;uv?Ti y tv y > 

Uh'/^f'J^A b~7r—J (Brevibacterium lactofermentum) © 

DDH (v>T i / tV y >Sft Kn^-f) ^=3- K-T 3 fi<E^-DDHTft#Lfco 

ppc : *x*Jiy -;ut 0 ;i/t">&# 5-- tf 
aspC :7^7^>i7;y h7>X7x7-t' 
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lysC :TX'<jyh*i—-VlU 

lysC* : t&&M&m7 X'Ol* h fe'III 

asd : 7Z^5f ^S-t5 7;l/fb Kfk Kpf t-tf 

dapA : t KD'^bT3 U 

dapA* : PIWM^IH k K d t° u U > Wt 1/ > * — t? 
dapB : v?t Koi?t?3 y l/^^r^' 

DDH : i y t°> 'J ^T^t KDyt-tf (yutV<^-fU ^ A. 7^ h7 
lysA : VTIJ tV y >»-r*^*4 ! ->7— fcf 

E. colifC&*fc^£MK^AL/c£iJlk lysC\ dapA£>St,^idapA*£af A L 

fctti:L- y v? >&gj&<igai> dapA'^At^ftk^L - y y^M'&L^ 

b/Co C©^m^^vdapA^'^-r^S:^m-©^S:i^T*>^C tfrfrfri 
tz 0 dapA*3|A^tC^-L-y ^>^^ig^^#Ab/c<b-5. lysC* 

& l - y v y&m'&fa^z%}§kfrh *) . iysc*<««E-r *sxs*^ 2 

BT*5:iWr»fc, i^^ir UT> dapB*<J!*&-rS£l&rt<SfS 3 ©#i£J£Pg. 

£ft/cdapC. dapD. dapES^dapF»r«t*SJCEOfflO»jaBSBr*IS^yi:lt*. dapD 
StfdapE^ig ttZ^Tl^ZZt &£>fr -o tz 0 

JETFKn E. coli©L - 'J *J y •&&fflfcWa&^ &V : y'ls\£s<? ^VOl* ^ 9 
V?T-/y? AODDHitfc^- (Dmft&ZfflTF'f 3 . 

PptiBfc^-tt^ ZOMittZft-tZzf^Xi KpS2 (Sabe, H. et al. , Gene, 3 
1. 279 (1984)) . * *l^ipT2^&&* pS2£AatII tmilX'Wm 
■tZCtlZ^*), ppc»e^^r-r*DNAWfM-3&<»e»tlSo pT2£SmaI<i: 
Seal T®mir ZZttZji^Tb ppcit<E^-£ 3 DNAK^5Ci*<T#5. 
pT2£fiUTr*E. coli F15*fc (AJ12873) (i, XMIft«rK^X#X||ia«WI£^r 
CiBffi#-t3 0 5 B*^«*^<ifmm-Ti 1#3-^) (C. FERM BP-4732© 

aspCitfc^fi* -©itte^^^rf'S^^X $ KpLF4 (Inokuchi, K. et al. , N 
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ucleic Acids Res., 10, 6957 (1982)) *^&fe>*l*. pLF4£PvuII £StuIT'OT 

asditfc^ti. C©jte^ft5^7X i .KpADZO (Haziza. C. et al. . EMB 
0. 1. 379 (1982)) j^t>&e>*l* 0 pAD20*AseI , tClaI-C§IWf1-*t> , asd*Wr 

dapBjUc^li^ gE*D©dapBiIfE^<D7 * l^f-?*- KSS^'J (Bouvier, J. et al. , 
J. Biol. Chem., 259, 14829 (1984)) ilCfP/SLfc 2 iOt >J 3*7 * 
K^-Tv- 10) £fflWcPCR&tr E. coli&fe 

W D N A £if ifg-r -5 d £ IZ «fc T# £ ft Z o 

DDHaM£-*FM: N U 'J A ?*;l/^ i ii A (Corynebacterium glutami 

cum) ©DDH»fc^©K&©**£ Kffi^J (Ishino, S. et al. , Nucleic Aci 

dsRes.. 15, 3917 (1987)) £b kiZffj&Ltz2mcD*V 3*7 * K^5-f 

-7- (^Jx.«\ aejijs-tiK 12) ^/iH^cPCR&KjitK ri/tv<;f'j^ 

7^h77-> >^A(D^-fe^DNA^i#iIi5t-^,C<h{C«fc^T?#t>n?.o 

lysAitfc^li. EE&©lysA»e-?-©?* KE?U (Stragier, P. et al. . 

J. Mol. Biol., 168, 321 (1983)) &ktiZft&Liz2m<D*V zf? ?U*f- b* 
^7^7- (#J;il£\ S5JIJS-^13. 14) £fflWcPCRS£K e fc*K E. coligr&tt 
D N A Zmi-f h £ t K J: o T=f# t> ft £ * 

dapWUc^li^ Bl&OdapDate^©* * U^-^ KSE?'J (Richaud, C. et al. , 
J. Biol. Chem., 259. 14824 (1984)) ^til«L/:2t©^'J^5^ Utf 
K^^v- (fll;t(f. ^#-§-15. 16) Zmi^tiP CRi*i: J; *K E. coli 13 
110ttifefe«-DNA*i|iflS-rSdi:»IJ:oT»&tLSo 

dapEdHc^W^ WBHDdapEfc&¥<D? 9 Is** b'Wffll (Bouvier, J. et al. , 
J. Bacterid.. 174. 5265 (1992)) £ *> iKtf-fiKUfc 2 ;g<D;t U =f 7 ? U*?- K 
T^-fv- 18) £JBWcPCR&KJ;tU E. coli DNA£*!M§ 

dapFit^^Ji. BEftKOdapFite^©? ? I/**- KEfll (Richaud, C. et al. , 
Nucleic Acids Res., 16. 10367 (1988)) £fc tlZftf&Ltz 2fi©t 'J =/? ? U 
*1-b-?zr<<-?- (MfL\i^ Be?!IS-^19. 20) ^fflt^;PCRSi:J;^ E. col 
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mmmD dps &fc?Ro$£mmAK umm^ & u < mo l - y v 

u $ biOTDDP sit^> ^kmAKumitt, &2>i^tm> 

L - »J 2? ^^JSJc^aSe^*^^ X $ K±K|fefe##D NAi ItlAtS^ 
#J;Ui\ L - U ^>Mt4©E. coli. J^ftPfiL - V : J>7±u7\zM'&*i: 

m-r^m^i)m^x% s 0 c © l - y y o ^x'jt tmm© 

*©flJ*iJI±L-'J ^>«^f:*j?ftl 
y v> WW Kn K AECv t-^^'J^X fl -^DnA^D7^ 

^«f)p*i*>i y tT»©«ft^nifi-rc:ij= &K>'&t>nz>o L-y i? >^it{c 

ffll^fttilT, SttWKfc^ i'^'J k7-3'J A J 1 1 4 4 2 (FERM 
B P — 1 5 4 3SC/NRRL B - 1 2 1 8 5 t LT^i££ftT^£ 0 #UlBg5 
6 - 1 8 5 9 efSOTtf^f 4 3 4 6 1 7 0 -?§•#!&) jWtf&ft*. J£J±© 

11^ — |£fti;:t±*©TX'<;l/h4^-H?©L- y s?:/ic«fc£|&#2M»l&3ti 

£*lTt*<5rtT#&ffit*&MfB£*#-9Tl»*. B-3996£Mi. Reserch Institute 
for Genetics and Industrial Microorganism Breedings HiiH-^R I A 18 
6 7 (Dbtizm&ZtlT^Zc 
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mmmtLxit, yjuzi-^. h-x, a^z h-x. 75^ h-xtu 

*£#ti> Jf^WWC 16-72 t^P^STf -S©^ < x 2 5 «c 

H 1 (i, pdapAl£pdapA2©$ai£Xg£^0T*-£ o 

13li, -K^SydapA*it^^WrS^5X = KpdapAS824©§3atX?I£^ 
0 4 fcU PLYSC1 £pLYSC2©Sa£Xg£^-*-0T** o 

13 7 12. da P A*24^Wr^RSF1010fi^©^7X = KRSF24P©SSi£Xfl£;jcr0 
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m 8 <±s 7°5 x ^ k p l l c * 8 o (Dmmumz&'-t mx-h z> q 

miOlt, daphXli.dapk'&^-tZ'f^Xi KpdapA&tfpdapA*©aj££^-riaT 

Hlltix lysCXIilysC*80*W-ri7°7X= KplysC&tfplysC*©^i££5jVril 

012^ ppc^^-r-S^^x i KpppcCD^Iit^^-rEIT^^o 

013(i. aspC^WT^^^X = KpaspCO^it^^-ST*>So 

^14(i. asd£Wr*:/5 7L = Kpasd©^it£^-ri|-£:£>&o 

0151*. dapB^WTS^^X ^ KpdapB©*gi££^imT&£o 

E116(is DDH£Wf£:/5X ^ FpDDHOlfit^-f ST&So 

H17(ix lysA^r^-r^^^x = KplysA®*iit£j^-|3T&£ 0 

018t±x dapA*24. lysC^OS^dapB^^-T ^RSFIOIOS^OT 0 ^ X = KpCABl© 

M\m. dapA*24. lysC*8(k dapB&tfDDH£^-rSRSF1010&3fc©^ X ^ KpC 
ABD2©$!i£IfI£;j^-0T & 3 o 

H20li> dapD^rWT^^^X $ KpdapDOJtjtS-^-TEI-C&So 

021t2. dapE^-W-T^y^X $ KpdapEO^it^^-TEITfeSo 

gI22(ix dapF^rWT^^^X = KpdapF©$ti££jjrf 5 o 

023ti. dapDS^dapE^-Wr-S^^X = KpMWdapDEl©^itX^^^-rHT'*>^o 

024(2, dapA'24, lysC*8(k dapB. dapD&tfdapE^-rS:/^ X = KpCABDEl© 
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E.coli®daphMfc?(Di&&m.Ml*mzm£$tlTi3t) (Richaud. F. ,et al. , 
J.Bacterioi.,.297(1986)) > *-Zf> 'J — r>T V- A(ORF)ti876ig^*f-C 

£>*K 292T i y^a^^^nf^S^K^^- Kltl^Cdr^^Tl^o C 
©dapAiUS^ £' © £ 9 K Dl€l5 £ nt I * -5 rf^ 91 T * £ «u 7" d * - ^ - H J£ 

E. coli K-12 MC106'1#©£^V ADN A*3f0> H?i©^5* (Biochem. Bioph 
ys. Acta., 72.619(1963)) rc«fc 9 EURU @S^J#^ 1 2 KarTKyilSr^-r* 2 
«©:/5>r-e-*fEHU -tlt>^ffil>T. JUUU v^£©;fri£ (PCR Technolo 
gy, Stockton press (1989)) i:^-5tPCRS^m\ BttDN A©*UIS£:fT 
-5 /Co ?ft>n/cDNA^©^^r!]lOPCR»fK-ffl^D-Ji>W^_p c 

R 1 0 0 0 (Invitrogentt (#H*7yU*;l/^TM) <k«9»IA) (Cjf AU 6 P C 
R 1 0 0 0 ItlacZzfu^-?- (Placz) £-£*T LTfc > lacZ^o^e-^-CDT 
teOSPttT^IWfU^SSTrUJE^nTl^o :®pCRl 0 0 0 ©M«IBr*4fi© 
FIIIP CRHffJt£^LT#£n3ffi&;LDNA£E. colitC^A-T £ lacZT" 
d^-^-WTT'P C RTOS?$n5o PCRSfM-^PCR 1 0 0 0 
1&tZ!gk* Z.<Z>lacZ-fu=e- ^-(rj;^^^-[RjC^LTdapA©te^©rRj#^IE 
^•foJi/X^ck^t'a^^n/c^^X = K<t UTpdapAK <*: ft £ <fc 9 K^fe 

$n/:7°7X> K<tUTpdapA2®2S©y5x = K£*§fc (ID. 

cn^C^X; K^DD P S$dm#re£>3E. coli JE7627fr#AUfcchC^). 
^77; K£>*A£ftfc#<i?g±T'£>£JE7627©>>T ^ J fcV 'J 
*§*i£ft/c©T'x M^7 7; KK#A£nfcDNA»rfrti* ?St£©£>SDDPS 

- K-rsfcfE^apAfc^w-rsirasufc. 
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pdapAl^SJ&HE. coli W3110«c (B:£it£^8F£j9r (B^BftHifcHSrff) *> 
£A^) K#AUT&£ft*B£*£&t*£W31lb/pdapAK pdapA2£E. coli 1311 
0#C3f A LT#t>tl^^K^^^W3110/pdapA2«t *-n<£'ftifr£ U/c c *.UTja 
T©ffifiJt*W-r**^HbH9ir 'J y>07^-Dm^ AE C^flOX., 2 

^/j:i^3110»t!^^«iT'^U/Co 2»c!>?&SME&tfcfc? , '5x5 K£J*fctt^W 
3110$^ AECi:i!)4f*mbn/;K *©&Wlfi*tt:L - y v ><D%sto 

(*/J>«Fifi M9) 
A : (20XM9) 

Na 2 HP04«12H 2 0 303 g/L 

KH2PO-. 60 g/L 

NaCl 10 g/L 

NH4CI 20 g/L 

B : 1M MgSO< 
C : 50% Gulcose 
D : lg/L Thiamine 

JtffiA. B x C D£SiJ*tCil&MU A : B : C : D : 7* = 5:0. 1:1:0-1:95 <0 

< 2 >£IIDDPSit£? (dapA") ©Istfl- 

L _ij v?>m;i|fi#*<JS¥KJ$n/cDDP S*3- K-r^dapA*^-^Wr^^°5 
7L= K(SJf#M\ MOAEC^in$n/c*^*feM9±T©^WA<nrtBC<i:S 
i^JEU if^AECCBfti^otl^MllRtSCiiaoT, dapA"£ 

dapA'^r^J: <^t-^)^^{rs < 1 >Tf138 UfcpdapAlfc £tfpdapA2±©d 
apAH^MS£*T*i d i tr U/Co 
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(i-2-i) dapA'^wrs^x? h'&mno&ft&woiktt 

±I£T^#^n/cW3110/pdapAl^fcctLf : W3110/pdapA2^^r. ^tl^'tim* ®»S 
© A E C Wf 3 M 9 i^ft^^lt^t U 0 *UTAECjrJ:£ £ W PI 



1 



AECzi^(mM) 


13110/pdapAl 


I3110/pdapA2 


250 






125 






60 






30 






15 


+ 




8 


+ 


+ 


4 


+ 


+ 


2 


+ 





pdapAl±CDdapAitteT-CDK^fRl(ilacZ7 p a ^ - K «fc S^O^Ir] <t— Sfc 
LTl>S (01) o J^TpdapAliOdapAiKfc^lilacZ^P*- ^-Kcfc??2&3l 

pdapA2±OdapAit^T-(ie¥^lp]* <! lacZ^ , D^:-^-{r^UT3Sfr^ 
[rJT'*>«5> dapAga-CD7°u^-^-^^UT^^/ci6^iS*^^<, .fc&ifi; 
mj£©AECT£Wa<E*$ft5^<fc*<frrt^fc <W3110/pdapAiacT?li30«M^ W3 
110/pdapA2^T(il5mMO»KT'^W^W^.t>nfc) 0 ^*>\ C©£WPI#iiL 

L2t*<oT. ^#|3iA*f#iK<;£pdapA2£/fH\ M^ftlM 9 C A E C £60ntt 
iDL/ct©^. dapA*^^-r^7°5Xi Kfi^ttOSttKJII^fco ggfflftf 
1 Kfc^T::©i&i&£SttiSFttl£lr^. 
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(1-2-2) t h*v*-i/JVT i >tr<t.SpdapA2©-f >'t" h 

2 //gODNAH 4Mb + >«F'(0'.'lM KH2PO4-I111M EDTA (pH6. 0) 

100/zLM t Ko + W; >-lmM EDTA (pH6. 0) 80//L DNA 2#g> zk£llD* 
Tff-200#l<fc1-&) T> 75*CT1 ~ 4 BfPMgU/co M'^ODNA^*'7X^ 
Oy-tWs E. coli W3110tr^AU ^^ife ( L- broth : 1% Bacto tryp 
ton, 0.5% Yeast extract, 0. 596 NaCl, 1.596 agar) trflfc# N 3D^-^M 
Z&tzo :tib^ (1-2-1) T-iS^/c ignite tr uzf>) #,U IMlT-nn^ 

C9btibn/:fffi^It3 6#c£. f?fiE«^llbirx#y hU AECW1££5i 
(1-2-3) dapA'ite^-om^SSi^dapA'^C^ft 

JiS£3 6t*#\£^I2pdapA2£-[njiJXU Ctlb iW^pdapA2©^n^tlT-da 
vhXmft. JE7627£?£JM£&U «-^«^t**^MIIS«&l±J^^^ DDP 

ife (1.696 Bacto trypton. 1% Yeast extract, 0. 5% NaCl) "C*g^U 6 6 0 
^ftTT, 0. 853f!NaClTi5fc# U 20mM'J «J £ ASHEift pH7. 5-400mM KCltr 

jbsu m^mm (ot:,2oow.io#) TEf**«mu;fc« b<*«^«*o , c©* 

#TT\ 33krpmT' 1 r^as^L. ±JS*<toTCn»C80 96tafDlwnES«k-5 5iEfc* 
»U 0°CT— 2E«#Lrt:&aM>U h£20mM>J >&#U p 

H7.5-400mM KCldigJPUfco 

DD P SB£itrS£fe©$iJ^(i> Yugarit>©^fe (Yugari. Y. and Gilvarg.C. J.B 
iol.Chem. 240.4710(1962)) T'^To/c 0 BP^TffiifiJiJ£©SJEo:?S©K3fefi*x 37 < €T 
^^It^T'MBf fiU{r270nin©iggT'aiJ^L> -^k Kn If ^ U >S££S« 
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50mM -< S ^ HC1 pH7. 4 

20mM L-J^^^^StiT^ft F 

20mM tVUh">^i-hU^A 

It L Oml 

ddp scommtsnzmfe-tzm. ^sts^+^a^o^oL- u 

(iL- U v?>K«£3jfi#£SWCo S^SUrifc-cTL - U >tt J; 

~ K3 61+ 3iit*o/:o mb^n^ pdapAS8. pdapAS9*> .tO'pdap 
AS24£ifr£L*:o moi^SSe^JO^T pdapAS8£pdapAS9(i|^— ^H£*Tr £ - 

pdapAS8. pdapAS9fe«J:U*pdapAS24±©dapA*{r3- K£ftS 3SO^ID D P 
S©L- U ^yfC.k^Pl^^CD^tia^Tti*)^^^ SlitL-'J 

(1-2-4) ^lydapASfE^Oi&SK^J©^ 

DNA-> — ? — ABI Model 373A (Applied Biosystems*±£D ^ffllt> 
'g&flSElv ^SdapAitfg^OigSSE^iJO^^^f o/Co -&©£ilf^ le^JS^- 
3 (C^^S!dapAitfe^©SS^J_LT% pdapAS8Si^pdapAS9(i. 4 8 7SIOC 
^n'TC pdapAS24(i5 9 7#g©C^'Tfr^bUT^-5C:<»:*^^i:^o/Co 
oTl^JS^ ir^-f DDP S©T i y^SE^iJ^fe^T. pdapAS8#C*pdapAS9© 
3-KnDDPSIi, SlllOT^-^I^'J^H- pda P AS24©=» 
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- Kt5DDP?'lix 1 1 a&gObXf-^^S^n^yaSK^tUT^ 

pA£3-wf -s^xs K&f&ssufc. fiPjiS©^ji@«ia3n^-ra»)T*s« »e> 

E. coli©AKIIIaH55^- (lysC) ©^Sl^iJtiKtCf&^ftTfc 9 (Cassan, M. , 
Parsot. C. . Cohen, G. N. . and Patte. J. C. , J. Biol. Chem. . 261, 1052(1986)) » — Zf 
>y— r-f V-A(ORF)lil347££#J:»?tteK 449T5 yBBBS£^&#£ 

E.coli K-12 MC1061 ft<D&¥ J A D N A £3rBk H^O^i* (Biochem. Bioph 
ys.Acta., 72. 619(1963)) K«fc9B35!!U SS^J#"t ,5 6 ICgrrE?"J£*rr & 2 
SO^-fv-^Slx :n^ffllWJ <y?t><D%& (PCR Technology. 

Stockton press (1989)) KftoTP C RKJE&£fT(,^ lysC«fE^-©i#i|ig£:fTo 
/Co »£ftfcDNA£BanHI<fcAseITJ8ffcUrt:&* ^M:U ^3f-^^ 
-pUC18©Smal£lH£ir??A Lfco d ©SmaISBtfcli'<* ^ -Wir#^Ef* lacZ^D^E- 
-^-©TMJC&f UTfc 0 , pUC18©SmaI£lHiK D N A8/r)t£3f A LT*f £ft 
^.iMDNA^E. coliKaiA-rfcis lacZ^n*- ^-*iJfflHl«kSSc*ab 

(U-Kx^U-) fe^KJifK #A$ftfcDNAIff>hM£^$*l5o pUC18©Sma 
I«PCRffif^JfAt5^ pUC18(C#^nT^<51acZ7°o^-^-(r e t^ 
6^|6l»r3* UTlysCoe^iSilfc^ifi^lSji^SJ: ■? IcifA^ft/cT^ x = K 
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O^X; K£*§fc (14). 

dttte)©^;** Kt'AK K IK IIIS5£fc*S**Ti&SE. coli CT3 (thrAlOl 
6b.metLM1005, lysC1004) ^^©feife d 3> ..GT3©*** U VtJitf^Ti 

i 

pLYSCl£AK3§£*tl#E. coli GT3K#AUT#&ft*^»IE«M*£GT3/pLY 
SCK pLYSC2£E. coli CT3»'C*A UX#£ft£^!iff^&#£GT3/pLYSC2<fcifr£ U 
fc. «^«F*M 9 {Cigfi© L-'Jv? is&tia*.* CT3/pLYSClt**J«ktJ c CT3/pLySC2«c 
£*jn*'fti» Ofco CT3/pLYSCl«t*J «fc GT3/pLYSC2# £ fccra<D lysC*^ 
WTS^** K*«J#U ^^77; K±©lysC{rn- K^n^AKIII^it— 
OAKT*5o MM.® L — U yv^TTttitl— ©AKT*>SS^S!AKIII*<L 

< 2 >^#H!AKIIIin^f- (lysC) ©JW§ 

l — y y>tr«k.*pi#©»i»$n^:AK*=i- K^3iysc*£^r-r£?°-5*^ 

Ktftfmii. M© L - y v >&ffim £ n/cdft^ifeM9±-e©^W*^fi6t-<£ £ 
t^SU ^W^'L- 'J ^>£>SCMiL- y ^>©7tom5AECf:fi4 

lysC*£3»2?U<JR»-rSfca&i:U < 1 >*Cf^«UA:pLYSClfc «fctfpLYSC2±©l 

(2-2-1) lysC'^^-r^y^X = b'&Wft<DM1R4kflr<Dtktt 
GT3/pLYSCl#cfc J: VGWpViSC2tt% J £tl j e'tim* ®m^m<D L - U S I 

AECK.fc*&iri!&Jt»££W'<* lysC'^Wf S^Xi K«f##©M**#© 
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G-WMSrC L - V 'J £ l,>14AEC£-£t;M 9 &Jre©^5n£!fcf*©£??£& 2 

l 





.0 0.2 0.4 0.8 1.5 3 6 12 25 50 100 200 (mil) 


GT3/pLYSCl 
GT3/PLYSC2 


+ + + + + + + + + + ±-- 



AEC«jg<h£W 





0 0. 2 0. 4 0. 8 1. 5 3 6 12 25 50 (mM) 


GT3/PLYSC1 
GT3/PLYSC2 


+ + + + + + — — — — 



pLYSC2±© lysCae^OK^tt lacZT" □ - * - K «fc £ UW-Ojjfa t — ifc t T 
I** (04) o ^- 3 TpLYSC2±©lysCit^{41acZ7 p D^e-^-T5l?S»^'|iS 

* -a fc*<* pLYSClJiOlysCjt^tite^fi] A^lacZ^o -t - ^ UTig^fR] 

L - U 'J >^ AECT'£W*«Pl#£ft£ - tJ)<t>fr->tz (GT3/pLYSC2^T'(iL - V : J 
>Tlil0OmM©8SinK£ T\ AECCOt, ^ti3mM©S5inK£ T^W*^^. t>tl 
/i*^/:©i:)t=iU GT3/pLYSCmT'{iL- 'J VV, AECi 4)0. 2mMcDj^iDET'^W 

l^Bf gsflo iz J: 0 $ ft & C £ £Slf2 U /Co 

^H^A^ifcCtepLYSCl^SK^ i^jfeM9CL- V v?>10miL 
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(2-2-2) h Kn^i/^T i:wr«fc£pLYSCl ®^ >t* bo , • 

2ji/g0DNA^ 0. 4M t Fn + ->;l/7; CO. 1M KH2PO4-I111M EDTA (pH6. 0) 
lQOuU 1M h Ka*W5 >-lmM EDTA (pH6- 0) SOuL DNA 2#g. Tk^flPX. 
Tlt200^1<i:-r^) T ^ 75 < €©&#TT\ l~4«lbto #lgt&<DDNA 
ZiS^7s'<vy-'VnW&. AK^^W. coli GT3**K#AU ^^«F* 
( L-broth : 1% Bacto trypton, 0.5% Yeast extract, 0.5% NaCl, 1.596 ag 
ar) iZffiLZ^m^-ZJtmZ-etZo Zti£ (2-2-1) TS^UfcWtf&Hfetwl/^y 

^H$(±0 5 O J: ^ <E JttSf*<* btlfco 4 BfKI&STti 0. 5-0. 8% <t*^«C K>M& 

(NTGias^y e^fg^s) 

pLYSCl£E. coli MC1061K#AU i*:'iNTG»fc:<£ofc. 
©®#£~ ^1§S LT^^S^ Ufct /7 X = K£ffiffiU E. coli GT3fr^A 
U/Co WmtWfc* 2 xTYi£ife (1.696 Bacto trypton. 1% Yeast e 

xtract, 0.5% NaCl) T'i£#U ODeeori^O. 3i:«^/:<!::5T'IiU T 
ElC^tTMW (TM buffer) Tife^UfctSU NTG^ (0. 2mg/ml©»S"CN 
TG£TM buffer{C^M$-li-Tii^!) KSSffiU 37*CT0-9 O^ffllLfc. ®# 
£TM buffer&tf 2 xnJgifeT2fei£SL 2 x TY^J&T'— ^StTtl^i^t/: 
H*i^7X; KDNAfcttiHU E. coli GT3^fC^AU. ? 
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, .1 . , | • ,i 

caec r ) commfczmzo 

(TM buffer) 

Tris 50mM " ' 

' 7 W >m 50mM . , 

(NHO1SO4 lg/L 

HgS04«7H20 0. lg/L 

Ca(N0 3 ) 2 5mg/L 

FeSO* «7HiO 0. 25mg/L 
' NaOH*ffl^TpH6.0«rPJSE 

*fe*©T i >©«IM::«£B UT> ^©153#£14f¥K#tf£-g£©tt 

(2-2-3) lysC*ite^©m»&tHysC*g&©tfef* 

±mm<DitmtttLT, No.24, No.43. No. 48. No.60. No.80. No. 117, No. 
126. No. 149. No. 150. No. 156. No. 158. No. 167. No. 169. No. 172£^tf> 

<Dfrz&*scuz&&tz$zmm7' : 7Xi k^euku *ft<€-'*ipLYsci*24. plysc 

1"43, pLYSCl*48. pLYSCr60. pLYSCr80. pLYSCriH. pLYSCri26. pLYSCl'H 
9. pLYSCri50. pLYSCri56. pLYSCl*158. pLYSCl"167. pLYSCri69, pLYSCrn 

u^m^mmmmmm^mm u a k i i i <D&f&£&&m%. l/c 

il&T'igSU O D 66o##j0. 8(1^-5 tz tZ 5T'iIW:o 0 T\ 

0.02M KH 2 POKpH6.75)-0.03M j9-^M^hx^y-;l/T'^U jg^M-S 
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(O'C. 100W.30#x'4) Tlft^^'l/fco MttBWfcttfc OTCO^T. 33krpmT 

i 

lB^^U ±m&tQZtltZ*MffiaiZts;%>J:5m&&ffi1m^ il^^U 
7 h£0. 02M KH 2 P04(pH6. 75)-0. 03M 0 - > h J -MzmM U O'CT 

AKl\mmf£&(DB]%.l^ 7>?y hv>k©:£j£{rb/c#^(Stadtman, E.R., 
Cohen, G. N. . LeBras, G. , and Robichon-Szulmajster. H. , J. Biol. Chem. , 236. 2033(1 
961))o "f ttfc>t» TfZ®.f&<D&fcm&27 e CT'45ft-( >*^- h U FeCl 3 jg& 
(2- 8N HC1 0.4ml + 12%TCA 0.4ml + 5%FeCl 3 -6H 2 O/0. IN HC1 0.7ml) &MZ-$£ 
Z.'tl&&'&&* _h?t©540nmT©M^ffili^U^„ f£mt 1 frffl^2LJ& 
t5tFD^tAt©iT'lS (lU=l^mol/min) Ltz a ^EJl^L^WHtmt U 

i 

reaction mixture *1 0.3ml 

tKu + ^l/7;>M *2 0.2ml 

0. 1M TX/n°5^>^^U (pH7.0) 0.1ml 

7k 0<5 >x) 

It 1.0ml 

*1; 1M Tris-HCl(pH8. l)9ml + 0. 3M MgSO* 0.5ml + 0. 2M ATP(pH7. 0) 5ml 
*2; 8M h Kd + W; >i&&£lEiij KKOHT'^ftJ Istz *>© 

^S&tfNo. 24, 43, 48. 60. 80, 117. 126Kot,>Tl±III 6 Ate. No. 149. 150. 
156. 158. 167. 169. 172{Co^TliH 6 B Kg* Ltz a 

:<D»tJ:?l^ ^£S!>AKIIItiL- y i?i/KJ:£|fi*£#?lfir3ii<£ 
ft. L- U -^>^0. 45mMT'50%Pl#$n. 5mMK#£ <t If ffl0096fi*3ftrt:o <£ 

nn*tu m&<D&&ft&*-ci±&^iz&* urn 

t hL- y i?>iz&zm.mwi&!&ztiT^izo #00.24. so. in. m-c 
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1 

^TT*©AKStot5L-iJv;> 100 mM#£TT©AK?£1£.T&£o f& 



3 





JfcS&CU/mg prot. ) 


Pl#JS?Gfe&(%) *1 






0. 0247 


0 


18 


No. 117 


0. 0069 


120 


0 


No. 24 


0.0218 


100 


30 


No. 80 


■ 0.0244 


99 


36 


No. 172 


0. 0189 


97 


0 


No. 169 


0. 0128 


96 


2 


No. 150 


0. 0062 


77 


25 


No. 126 


0. 0250 


61 


39 


No. 149 


0. 0256 


59 


9 


No. 167 


0. 0083 


43 


45 


No. 48 


0. 0228 


38 


42 


No. 60 


0. 0144 


35 


9 


No. 158 


0. 0224 


22 


42 


No. 156 


0.0101 


18 


2 


No. 43 


0. 0212 


17 


0 



*1 : L-'l->'y*^TT©AKf£tttr*f-r-5L-«i->*y 100 mM #£TT'©AK«&(!0 
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«> 7 r - ©#»tt if t> * £ &s y t" h d © iBU5£f C (i r<9S t> * £ ' ® ffi © 
a6 1 o(D/N°5y -?-t UT!E^l!AKIII©«s3fSttlC-3^T-r">t* h nT^ft 

AKIII©^zg^a«©^T^U^m*>t>. 55^Cs 90^4aS^©f£tt 

(2-2-4) ^^lysCfc«fctfi£&mysC©£3SEy!|©ft£ 
DNA — ^.xyiJ-— ABI Model 373A ( Applied Biosystemsttfi!) 

#■^7) o *©*£*. ffii:M$ntl^ E. coli K-12 JC41Ufc©lysC©@2?iJ 

(Cassan, M. , Parsot, C. , Cohen, G. N. . and Patte, J. C. , J. Biol. Chem. , 261. 1052(19 
86)) t 6 +ffi XT ^ J iU^tli2 *W) ©*§**<& -art:. C © 6 j?r©*frS 

te&mwtt(£>i&i^ j: z *> ©t & * 1 t> n S o 

HfilKs HffiO^iypLYSClidfeSlysC'-en^'tltCo^TilSSE^J^^U^ 

(rs-^< t ^ ;mmM(omm$:&-r 0 urn®? ©gii^2§ (No.4 

8iNo. 167> StfNo. 24£No. 80) fr^>tz(DT\ ^M©®Sfil2^®T'£> o fc 0 ffis 
No. 149. 150. 156. 158. 167. 169. 172 lit Kn*->;l/T i >*&Sx No. 24. 43. 48. 
60s 80s 117s 126liNTGMlCJ:ot^:^lT^^K g^©/**->(* 
l^'ft&-> h->>^^^i >^©^s £>£l^iS£ii©-> h->^bf ; >^© 
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PCT/JP94/01994 



4 lysC*©^^CD#^ , 



iysu ^^;=K 






No. 126 


N 


GGT-*GA*T ( 323 Gly-*Asp) 


No. 4o 


KT 
IN 


*tjA I- v. uly — ►ASpJ 

GGC-*GA*C ( 408 Gly^Asp) 


No. 149 


H 


' CGT— T'GT C 34 Arg— Cys) 
WjI— ►uA 1 uiy— *ASpj 


No. 48/167 


N / xi 


Lit— M 1L (, Leu— "roe;. 


No. 150 


H 


' ATG— ►ATA* ( s, ' 8 Met— He) 


No. 172 


TT 

hi 


7 7 S/-» «p /'rt/l.vL^ 

ATG-*ATA* ("'Met^Ile) 
GTG— ►A'TG ( 349 Val-*Met) 


No. 117 


N 


TCA— TTA ( 345 Ser-*Leu) 


No. 158 


H 


GTG-»A"TG ( 347 Val->Met) 


No. 24/80 


N/N 


ACC—ATC ( 352 Thr-*Ile) 


No. 169 


H 


B23 C-*T • OMWIO 
ACC—ATC ( 352 Thr-*Ile) 
TCT—TTT ( 36B Ser— Phe) 


No. 60' 


N 


859 G-*A (Wl/yh) 
GAA-*A*AA ( ,64 Glu-*Lys) 


No. 156 


H 


ATG^ATA* ( 4,T Met— He) 
TGT^TA'T ( 4,9 Cys^Tyr) 
20U C-T (WWh) 



* H ; t Vu*ri/J]/T I NiNTG&l 



E. coliT'L- V SfctolCli. #HBS56-18596^fB> 2fctf#H 

#1^4,346, 170£#g£.LFApplied Microbiology and Biotechnology. 15. p2 27 -23 
K1982)tr;^£ft£cfc-?fC. DDPS^tSfiilTIi, 7X^>h+t- 
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£ft3o E. coliX\s*->£.mWt LTli> B-3996#*<S££]&ttTlr*£rt"e* 
t«C^^t6*J#oT^*o dapA'^PFfiB-rStrSA:*)^ B-3996t*£?l£ 

Kflit** dilute. B-3996**tt\ j|!ifeMi:itr©^7X; KiltpVIC 
4 lllfflli#Sf3 - 5 0 1 6 8 24&fRKM8£tiT(^*o-M$» 

^tfc^fe^li^ Reserch Institute for Genetics and Industrial Microorganism Br 
eeding(r> gii#-5§-R I A. 1 8 6 7©fcii:f^tltl^, 

^fc, E. colifr#A-r^da P A"(hUT(i> »*©ffi*»BfeJS^ ifcr£&«fc 9 
LT. pdapAS24K-^£ftT(^£dapA* (1 1 8f|OtXf-v?^S^f o->>! 
Sft^HUT (,>£*>©) £3tRL;fc. £t\ dapA*©f£?&fi£ii-r/ca6<!:. T^X 
^ KC^&^lf-r/ctotr. pdapAS24±*Cfc-3rt:ge^S!dapA* (£*T\ rdapA*24J 
£p V I C4 0©t=- hvIM? U >fflttatte^o*-*-©Tfc&Kai 
SU B7C^tai:lTRSF24P4Hfc. 

RSF24P7 P 7X.; K£ E. coli JM109^fr^AU/c &©ii. A J 1 2 3 9 
5i^$^, 1 9 9 3^10^28 BirXHS^&^X^XllS^WISm^ 
gifc^FERM P - 1 3 9 3 5 £ LT^lt£*U 1 9 9 4^1 lfll BiZy' 
y^T. Y4kih\Z.m-3\ fflRH&5£irW$*U FERM BP-4858©^^© tTf 
ffi$ftT^5, pdapASSfcck^pdapASg^^Jt-r^^ti^itb^^^/c^ £-7"-5 
X= KJi©dapA"<D^^(ilu^©ii^i-^TBJ^^(C^-7Tl^©T% ±f£^tfc 

K) X £ K^v-7f -f X £>©;£& (Sambrook, J. . Fritsch, E. F. , Maniati 
s, T. , Molecular Cloning, Cold Spring Harbor Laboratory Press. 1. 21(1989)) 
K t'f h'^P^f-y K - i o.-^v'x^v'XSr (Sambrook, J. . 

Fritsch, E. F. , Maniatis, T. . Molecular Cloning, Cold Spring Harbor Laborato 
ry Press, 15.63(1989)) fC«t *9 § Waft^H^C iti^li^K £ 5SST*«. 

B-3996**^£p V I C4 0 £^j£K^JK£-£T, ^X; K^fbttl* 
cb LTB-399#c£5tf#U/Co RSF24P7 P 5X; K^Si^fr U/i^t>B-399^tr 
iALs B-399/RSF24P£*§/c 0 B-399/RSF24P© L - U >^tti:ohtf?i?: 

.— ^ 3> hD-yKDT'^x = KiLTRSFP^iiUo El 7 

CTfpVI C4 0©BamHIfc J:a : DraI{r t t^~mfS'fl:^l«fc*5^8lf>T-^^U> CI 
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^^Yk^aL^WfK-^esk^^-a-T^^S KRSFP^:. B-399** 
CRS FP^fM^iAU B-399/RSFP£f£fc 0 B-399/RSFP{Cot ">T & L — 

£4T©«?%*ffll^ ^5H^ra48^K. fiS37'C©^#T> »#114M 
16rpmT'*7-?/c 0 *t*£* 5 KarTo' 



(NH4)fS04 


16 g/L 


KH 2 P04 


1 g/L 


MgSOWIUO 


1 g/L 


FeS(WH 2 0 


0. 01 g/L 


MnS04»5H 2 0 


0. 01 g/L 


Yeast Ext. (Difco) 


2 g/L 




0. 5 g/L 




0. 1 g/L 


L — f V m -f >' > 


0. 05 g/L 



KOH"CpH7.0KSHSEU HS'CTIO^-^- (16/20^) 
B : 20% Glucose (llS'CT'lO^- h ^ (4/20£) 
C : mi5 CaCOs (180^ 2 B Hf£&tt&) (30g/L) 
A:B£4: lt'l^U 1 Li:^lTC*3 0 gMtMU St^teST 

OiU'r 100/zg/mi, itv'fi/y 5//g/mi) £inx.5o 





L - V 


B-399/RSF24P 
B-399/RSFP 


4. 1 g/L 
0 g/L 



9516042AU _> 



WO 95/16042 ' PCT/JP94/01994 

mm\4 dapA-^^lvsC'»^AL/c^(rJ:^L- U >©5£g££g(I) 

£ $ t> K&m-r * /cfeir , 2 ti§ btitzi&mw. a k i i m&*%&mm d d 

P S«i£^£^#$-t!-£l§tci: Ufc G ^IIDDP S«fc^ gllli! A 

KIIIjtfET-iLTli, »tRffi^'tKi^tt^t.No. 8'0«c$5fc©fc© (lys 
C*80) $3ftLfc. 

lysC80't*x ,lysC*O^3ES*^l#-r^ii){CpLYSCr80±{r^-,fclysC* (JEJT\ 
riysC*80J £%>?) ^pUC18«r*fLTMOJf A^<st^WT^^^^-pHSG399 

^57; KpLLC*80 (0 8) t) it} UtO^fffl U/c 0 pLLC*80(i. pLYSCl 

*80_b©lysC*80#s e¥^[^*nacZ^D^-^-C>tLT^[p]{CSE«$nTl> 
5©T'> L - U ^>©£g&£ft_t$-fcr£fca6f::> lacZyo^r-^-d^LTfe 
3f ^IrI*<jE^|Sj i t£ % «fc -5 K lysC*80 £12fi $ ■£ * tz #>lZf?J& $tl/:^7; KT 

pLLC"80£. mmm3'-cm^tltzRSF 2 4 Pri^ dapA'SCflysC'^^-r*^ 
57; KRS F D 8 0 £0 9 ©<§jr LTfPg! Lfco R S F D 8 0 (i> -r h^if^ 
* U ^Wftite^CD^a*-^- (tetP) ©T«EK, tetP»::*rLT$£^6l:&<:iE 
#ft<fcfc S «fc -5 {CdapA'24SC;iysC*80^C©Jl[|)?T'@Sfi$nT^5o 

RSFD80^7X; K£E. coli JM109^{C^A Lfz & ©£> A J 1 2 3 9 6 
b$>£\stz 0 A J 1 2 3 9 6ti, 1 9 9 3^10^28 B fCXHS^^^X^ 
IISfWCSIEff FERM P- 1 3 9 3 6 i: UT^I££ft. 19 94 
^1 IB lBC^X h^{r^< SBS*t£K«1f FERM BP-4859©S 
SeS-^OfctT^FSESnT^S* pLYSCl"24. LYSCP43. pLYSCl*48, pLYSCl*60. 
pLYSCrin, pLYSCl*126. pLYSCri49, pLYSCri50, pLYSd*156, pLYSCri58, 

pLYscri67. plysci*i69. vwscrm&&&-rzm± ! %K u^a^ tzt\ &-f^ 

K±©lysC*©^*{iByie©ii^-r^TB^t>36^{r/j:-,TC^©T'. Jifa^ft 
9 ^ i K^7-7f-f * £>©;£& (Sambrook, J. , Fritsch. E. F. , Maniati 
s, T. , Molecular Cloning, Cold Spring Harbor Laboratory Press, 1. 21(1989)) 
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ICcfc^EJiRU 1M h • ?4 Is? K • i. =l-? v?i^->^j* (Sambrook, J. , 
Fritsch, E. F. .Maniatis, T. , Molecular Cloning, Cold Spring Harbor Laborato 
ry Press. 15. 63(1989)) IZ «fc t) g ftiH5^-£*#$ - t It^M^iZ t m.Tfei, 
RSFD80 U/c^B-399#UCa»AU B-399/RSFD80£*#fc o B-399/R 

SFD80OL- U ^V^jg&KO^TIW^tt-^o n > h D-^i LTn B-399 
/RSFPKOt k L - y y.>^tt©S¥iili*fT-9 fc 0 

37 < C©^#T. ^114~116rpmT'^^/Co fcy££^6ir*rTo 



6 





L - y *J >g»IS04it 


B-399/RSFD80 
B-399/RSFP 


9. 2g/L 
0 g/L 



^M#iJ5 daDA*S^lysC*»g>AL/c«c^J:SL-'; f /ycD%»^ (II) 

m^dti. E. coli W3110(tyrA)**£JB^fco W3110(tyrA)«si±Efc^H#fl : ^ra 9 
2^4 8 8 4 2 4^£fRKl£U^£«irt<**a^ *<Dm$ttmzH^Tffimz^ 
n*t£*T©ii*)T*)*o BttitfE^W^m OSHSflSHftrfr) «fc»?E. coli W311 

^h7^->>Itttti, E. coli K-12 ME8424#££-&bT> vc,±tgi& (L-Broth 
: 1% Bacto trypton, 0.5% Yeast extract. 0.5% NaCl) T 3 7t©^#^ 
1 5#H»S^^T8&-&£S§*Urt:o E. coli K-12 ME8424$Mi* (HfrP045. 
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thi. relAl . txrA::TnlO. ung-1 , nadB) ©it£7&fl£#U S^itfe^W^J: 
9A^T#£o 

>$:'£ : &-?2>%±t&i& CL-Broth: 1% Bacto trypton, 0.5% Yeast extract, 0. 
5% NaCl, 1.596 agar) 3D^-^Mt^^I^Ufco C©#c£ v 

E. coli W3110(tyrA)^i^ t/Co' 

tZ?>T\ ©tfH#ffr&B§ 9 2^488 4 2 4-t^fg{C(i N W3110(tyrA)&K :7°5 
K**AUT^$tl4«cA<^.<ge«$nTl^. #J;Lt*> ^7X; KpHAT 
erm^#AUT#^»nS^(±> E. coli W3110(tyrA)/pHATerm^ ttit£ S *U II 

a^^#x^xijia«w5E0f»c*ffi$nT*> o . a»#-^F e rm b p - 3 6 

5 3W4^ntl^o C©E. coli W3110(tyrA)/pHATerm^t»7 p ^X i KpHA 
TemZMMZ-ttZ C <t K «fc ^ X t> W31 10(tyrA)^^#f 5Ci *><T * 6 • X 

lUIBCDd; -5 K UT»^n^:W3110(tyrA)«cC^ £%$r 4 T# t>n/cdapA* ilysC 
•^itl^ft^^X; KRSFD80^#AU W3110(tyrA)/RSFD80£#/.r o 
W3110(tyrA)/RSFD80©L - »J S?>££teKot>TSW£*T#o fco = > h d-;U 
il>T> W3110(tyrA)^{CRS F P^tSi:»>IAU W3110(tyrA)/RSFP£#/c o 
W3110(tyrA)/RSFP»rol>TfcL- U >^j£tt©M*tT-afco 

}lf^ll4~116rpmT'ffo/Co m^ZM 7 II^To 
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W3110(tyrA)/RSFD80 
W3110(tyrA)/RSFP 


8. 9g/L 
0 g/L 
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mmm 6 l - y ^^^conm^ommRz^ 
e. coii©L- y s?>^^©#j$©pg*»#fu 

(6-l-DL - 'J >4MMis?OM 

i 





/Co iAU:L-'j v <t * n & *< =j - 








ppc 


* * j. y - ;U h°;U fcf > 6ft # Jl/#*r -> 5 — If 




aspC 






lysC : 


77A^h^» If I II 




lysC*80 


MF#BfeS!T*'<,rt/ h+t- fer 1 1 1 




asd 


. TX^°7^>M-lr ^ T^h K-7=t Kn^r't- tf 




dapA 


: t Ko 'J U V* -Hf 




dapA*24 


: mwrnmrn ~Jt Ko t° 3 y V» > ^ — If 




dapB 


:-;th'Di? h°n y >@? vyt 9 — tf 




DDH 






lysA 


: 2?r i y tv y >if*M'+->7- if 





&f&%ijb<MmT'&Z>o fSk #5feE. colijWSMTf S L - »J ^Vi^MilfE^O-) 

dapC. dapD, dapE&tfdapFitfis^Jix Cft £©iifc^j^a<H^-r 
i£?4T'fei!$g L'#^7'l/h"/<^f 'J->A 5n77-y>^^ (Brevi bacterium 
lactofermentum) © DDH (i?7 ^ ^ tV 'J >tft Kd^— If) - K^S 
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E. coli K-12 JhO W3110(tyrA)^^rffi^/Co 

dapA&tfdapA^ilfc^ It, <£ft-£'ftpdapA2£.Z> : pdapAS24 (g^fliJ 1 #18) 
EcoRISC/KpnlT^JOtH-r-<t(CckoT#^ (01O) o •in^Oit^^EcoRIS 
^KpnlT^^b/cpMWllSiii^UTpdapAS^pdapA'^^/Co. lysC&tflys 
C'SOsEteT-li. ^ft-e'ftpLYSCl&tfpLLC*80 (^»J2#RS) ^^EcoRI^^Sphl 
T'W*) tti-f.Z. iCt-pTH/Co dtl^Ojte^^-EcoRIRCfSphlT^-fkD^pMWll 
9£^&LTplysC;&tfplysC*£*#/c (011) 0 

ppdfifc^li. ^©it^^-^-rS^^X $ KpT2^t>#^o pT2£SmaI£ScaIT' 
$J«rU 3zm%¥-ffi4tCtz'&, pMW118©Smal£tf&K}f AU ^7X; Kpppc«r» 
fz (012) o pT2^^f £E. coli F15$* (AJ 12873) i±. il^m^XHK^^ 
4^X?IiefSf5£fiTi:FERM BP-4732©gft#-^©t> £ K^tt^nTl^o 

aspCitfc^ti. COHsKft^^^^; KpLF4 (Inokuchi, K. et al. . N 
ucleic Acids Res., 10, 6957 (1982)) (013) „ pLF4£-PvuII iStuIT 

SJWU ^Sre^fittU/c^ pMW119©Smal£M&Cif AU. KpaspC£# 

asditfc^te. CCit^^rW-r^^^X = KpAD20 (Haziza. C. et al. , EMB 
0, 1, 379 (1982)) frZ'&fro pAD20£AseI<tClaIT'OTU %tik& s f-t&<t Ltz'ik, 
pMWIlSCDSmalSlH&trif AU ^77; Kpasd£?#fc ,(014) «, 

dapBiffc^ii. fK^nOdapBitfeT-©? ^ U^ - ^ KSB^'J (Bouvier, J. et al. . 
J. Biol. Chem., 259, 14829 (1984)) £ h tiZftf&Ltz 2 m<D* U ? 
K^-f^- (12^J#-?-9> 10) ^ffll^:P CR&Kcfc^x E. coli W3110**gffe 
^DNA^^dapBitfeT-^ii'til^"^- it:i-pt#fc (015) o ff^n/cifiPID 
N A^Jt^AseliDralT'OTrU iiS^^FflKb pMWl 1 9 ©Sma I H j? A 

U ^77 = KpdapB^-^/Co 

DDHit^^-t^N =3 V *'<2f- U A ^ * A (Corynebacterium glutami 

cum) ©DDH*£^-©EE&©? ? KS5?iJ (Ishino, S. et al. . Nucleic Aci 

dsRes.. 15. 3917 (1987)) & b tiZ ftl3H,tz 2 m<D**)zt* 9 h"? 5 << 

(g^tJ^lL 12) ^ffll^cPCRSt: /Uk'^f^A 5? h 
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ATCC13869 <D#rfe#D N A*>t>DDHiti5 : ?-4-^#S'r* - £ K «k 
T^fco ||t»n^:iii|f5DNAWrJt*EcoT22I<!:AvaIT«JSIfU 
pM1119©SnaI«|MfcK:#AU KpDDH^/c (016) . 

M©lysAsteT-0 7 ^ U^-f- KIE^iJ (Stragier. P. ef al. . 
J. Mol. Biol., 168. 321 (1983)) £ & i Kf&iELfc 2 U 3*7 * K 

^5^-7- (E?US-%13x 14) S-fflt^P.CR&tr^frK E. coli W3110**gffe# 
D N A lysAa-fciF-'fcifMg-r SCiCio T#fc 0 # & ft fc*8(B D N A S/fH*^ 
SplI^BclITf WfU 5fcag£¥»fl:Urt:&, pMW118©SmaI£(Hilw*f AU 
= KplysA*»fc (017) o 

±tz&mtt&? p > ft*: c i ©sifsii. m * ftfcfljpfiSftrc 

KOflFSSUw-ffiffiL/fe^^-TfeSRSFlOlOtE. coliSfflWC^^T^ x 

(6-1-2) L - U v 5 >££"#£il^£3|A UfcE. coli© L - U 'J 
E. coli W31l6(tyrA)£_tieOL- 'J ^>^^aeT^t^7°7A = FT 
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Glucose 40g/l 
HgS04-7H 2 0 lg/1 

(NH4)2S04 16g/l '. • ' 

. KH2PO4 lg/1 
FeS(WH 2 0 0. 01g/l 

MnS04«5H 2 0 0. 01g/l , 

Yeast Extract(Difco) 2g/l 
L-^o 0. lg/1 

KOH X' pH7. 0 KtHlgU' mtT'lOfr*- (Glucose> 

MgSCWH 2 0{i£!l3£) 
^CaCOa 25g/l OSO'CT^ Bm^MM^ 

cmx-r^-f^xi b'ommizfctx vu^h ->>20mg/u &tz 

l±T>tf->U >50mg/l) 



m L-'jryi£B£i£©£jg*(g/l) 



W3110(tyrA) 


0.08 


0. 2 


W3110(tyrA)/pppc 


0. 08 


0. 2 


W3110(tyrA)/paspC 


0. 12 


0.3 


W3110(tyrA)/plysC 


0. 08 


0. 2 


W3110(tyrA)/plysC* 


2. 27 


5.57 


W3110(tyrA)/pasd 


0. 12 


0.3 


W3110(tyrA)/pdapA 


2. 32 


5. 70 


W3110(tyrA)/pdapA* 


3. 63 


8. 90 


W3110(tyrA)/pdapB 


0. 08 


0.2 


W3110(tyrA)/pDDH 


0. 08 


0.2 


W3110(tyrA)/plysA 


0. 12 


0.3 



E. coli W3110(tyrA)(i> plysC\ pdapA£>3t,WipdapA*©^EAT'L - U V 
£M-f SckoKte-^/io lysCjg*$U dapmtidt kKL- U v > jr «fc £ 7 4 - K'< 
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dapA©i#ii>Sl'«fcoTt>E. coli^'L -'J &-?iZtiZ>Z t li.mzm& 

ZtlTtS*) (Eur. J. Appl. Microbiol. Biotechnol. . 15, 227 (1982)) > ^tl 
(i±£®l£J&fr£*>feS$ftfco — E. coliKffii»l&S!ite^T*>3dapA* 

tZo 

W3110(tyrA\ W3110(tyrA)/pdapA&tfI3110(tyrA)/pdapA*j^ £>mMM 1 il^HI 
(I OTa»*tt*iSSS U DDPS ( t Ko 'J t° 3 y —if) TS&Srite 

U £ £ »r DDPSfStt© L - y >i: i £ Pl#©^£-i ^iss^fco fe**^ 9 d ^ 
•To ■ • 



^9 









W3110(tyrA) 


0. 0423 


50 


W3110(tyrA)/pdapA 


0. 2754 


22.9 


I3110(tyrA)/pdapA* 


0. 1440 


76.5 



*1 : u mols/min/mg protein 

*2 : L - 'J > 5mM #£B#©St£{££MP(SO 



Pfi##&S!©dapA*m&l*. ^M^KJfc^TifcS&Jil&t ^< Gftl/2\ 

* fclysC* j&<L - y >&MK$hZk&1b Z^Lt lCol,>T(iJklT© "5 3 d 
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hrAXtimetLM©jg#0 £DDPS (dapAjg^l) K> ^ 7 SPST* 19 * _b£© «k 7 K 
dapA£i#5£-r3 <t£j£(*L - »j ^ >£^J&©#fi«ft£o — dapA«J: 0 $ t» 
(r±«E©S0»c58^-rsiysC*lS5t-r5^ < !:Jrj;oT ASA Lfc*£- 

& N hd i ddps ^w-^-r^^-rncDS^^itji-rs/ife. l 

J; n AKIIKitite'lOOK. DDPSti80XEW$nS) o ' 

» 5tWU $ & KAKI 1 1 IZ £ * £j£*<$& 2 ffciSKKT* 5 £ «^ bfco 
< 2 >»2»Sfiia:»©#^ 

2#jg©»©#S£fTofc. dapA'^frT^X = K SE. eolith ft6© 

dapA*£pdapA^£RSF1010ir;gU RSF24P£?#/c (^7) 0 dOdapA'^-WTS ^ 
KRSF24PTE. coli W3110(tyrA)*^Kl£g|Lfc o 
E. coli W3110(tyrA)/RSF24Ptr> L - >j v? >£.&j£&&m?-tt-t2> 75 * ^ 

ft^£-^ti7°5X = K0 2Sg©/7Xi K^lTl^o :nt»OM> (6 



■ WO 95/16042 
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. mo . 



W3110(tyrA)/RSF24P 


3. 63. 


8.9 


W3110C tyr A) /RSF24P* pppc 


3. 67 


9.0 


W3110(tyrA)/RSF24P+paspC 


3.59 


8.8 


W3 1 1 0 ( tyr A) /RSF24P+ plysC 


3. 42. 


8.4 


W31 10(tyrA)/RSF24P+plysC* 


9. 17 


22.5 


W31 10(tyrA)/RSF24P+pasd 


3. 75 


9.2 


W3110(tyrA)/RSF24P+pdapA 


3.55 , 


8.7 


W31 10(tyrA)/RSF24P+pdapA* 


3. 46' 


8.5 


W3110(tyrA)/RSF24PtpdapB 


4. 08 


10.0 


'w3110(tyrA)/RSF24P+pDDH 


3.67 


9.0 


W31 10(tyrA)/RSF24P+plysA 


3. 55 


8.7 



3£ I ^tzib t Sfcft Z> o z. n d «fc t) lysC* *<KI^-r * KlWSg 2 wm&$% tteZCt 

lysC*£RSF24PK&<£-&£-> RSFD80£*#/c (09) „ I^K, lysC^-RSF24PfC*a 
Ht»n/:^7X; K£RSFDl£ifr£ L/c C^bO^X; K£E. coli 
W31 10(tyrA)C^£A U (6-1-2) <b l^«£fi#3£ft&IB§l! UTAKS&&tfAK?gt±© 



^11 



AKS&®# 






W3110(tyrA)/RSF24P 


0. 94 


42.9 


W3110(tyrA)/RSFDl 


18. 55 


7.2 


W3110(tyrA)/RSFD80 


33. 36 


98.8 



*1 : nmols/min/mg protein 

*2 : L-'jy> 5mM #&B# SO 
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RSF24PfIlysC, >lysC Z tlZ& *K. iO^X ~ K£{££rr*4*©A 

K<Ditmm±2o~30feizmiiLtzo e. con izi* ak te3mm&*). lyscti^©-? 

£o Sr^SlysC^^^/c'RSFDl^^Jf-r^^Tlis 3>hD-;U (W3110(tyr 
A)/RSF24P) {rit^T. AKK AKIUC^ tTAKI II^£i6^#J^*^t>/cii6{C L - U 

^-?/c<i:#/L£nSo — RSFD80£*££rT£ AKIIIOtf ISIOO^MHW 

< 3 >m3#ig^pg©#^ 

E. coli W3110(tyrA)/RSFD80fr#®L- y ^V^J^^X = 
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W3110(tyrA)/RSFD80 


9. 17 


22.5 


W31 10(tyrA)/RSFD80+pppc 


8. 97 


22.0 


W3110(tyrA)/RSFD80+paspC 


9. 05 


22.2 


W3110(tyrA)/RSFD80+plysC 


8. 56 


21.0 


W3110(tyrA)/RSFD80+plysC* 


8.15 


20.0 


W31 10(tyr A)/RSFD80+pasd 


8. 35 


20.5 


W31 10(tyrA)/RSFD80+pdapA 


8. 56 


21.0 


W3110(tyrA)/RSFD80+pdapA* 


8. 15 


20.0 


W3 1 1 0 ( tyr A)/RSFD8 0+ pdapB 


10. 80 


26.5 


W3110(tyrA)/RSFD8(HpDDH 


8. 56 


21.0 


W3110(tyrA)/RSFD80+plysA 


8. 48 


20.8 



dapB©<^{I L - U : J y&gt5y#3i&b*a<* dapB*<M^-r 3 f£ 

jgg*rarT*£C -a fco ^^T% dapB£RSFD80(C pCABl£l§fc 

(1118) o :®^7X; K£E. coli W3110(tyrA)fC^A b> ffl#3fcjft£8SKUT\ 
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Tamir.H. and Gilvarg. C. . J r Biol. Chem. . 249. 3034 (1974)fClS*fe©^?*JC^o 
DDPR (^t KD^bTn 'J'VSU^^— fe") ©BH£r£ U^o l^8SK 
U T . RSFD80©^ &i%&ir Z>Vtt RSFD80 <t pdapB£* K (£J$"3~ 5 ttsjfr> £ tIBI.* fc* 
OTU DDPRfgt4£ijUJ5tL/c 0 ^m^rS13{C^-r o 
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it7&i£(#mols/min/n)g protein) 


W31l6(tyrA)/RSFD80 


0. 027 


W3110(tyrA)/RSFD80+pdapB 


0.092 


f3110(tyrA)/pCABl 


0. 178 



DDPRg&li. 3>bD-Jl/ (RSFD80CD^-^f *80 KJt^T. RSFD80&O*pd 
apBJ&«J*"rS«c"CiKl 3 RSFD80^CdapBJ&fi*■ji*C^^^pCABl«:^S^#■rS^*"C 
(±6. 5^{Cl#*DL/Co L-U S>>©*rSHiN W3110(tyrA)/RSFD80+pdapB. W3110(t 
yrA)/pCABl i fcl^©10. 8g/lTfeo^C tfrb. dapBtiL- »J v> >4i^fC<i-f-# 
ITS 0 . ftiSSIBtt&oKBffc^ fc£¥!l»r It. 

&fl, lysC\ dapA'&tfdapB^-T*:^* i KpCABlfcJB^Ts 4 
VgCDftfeZff-otZo E. coli f3110(tyrA)/pCABlfC«-«U ^ 7*7 X 5 K 
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W3110(tyrA)/pCABl 


10. 80 


26.5 


W3110(tyrA)/pCABl+pppc 


11.00 


27.0 


W31 1 0(tyrA)/pCABl +paspC 


10.88 


26.7 


W3110(tyrA)/pCABl+plysC 


10.60 


26.0 


W3110(tyrA)/pCABHplysC* 


. 10.39 


25.5 


W31 10(tyrA)/pCABl Ipasd 


10.19 ' 


25.0 


W3110(tyrA)/pCABl+pdapA 


10. 72 


26.3 


V3110(tyrA)/pCABl+pdapA* 


10.80 


26.5 


W3110(tyrA)/pCABl+pdapB 


10. 92 


26,8 


W3110(tyrA)/pCABl+pDDH 


12. 23 


30.0 


W3110(tyrA)/pCABl+plysA 


10. 60 


26.0 



DAP (N-X:7 ->jl;1/-L. L- a . £-i?7;; tV U >80 ^\ DDH3|A#©*&^:7*niX 
Kte&aiStUEfrort:. SDAPO^miiTLCSMckoTfToA: (MBH^&JSE 
> : tK : 10N HC1 : h° U ^=80:17. 5:2. 5:10) (Bouvier, J. , Richau 

d, C. , Higgins, W. , Bogler, 0. and Stragier, P. J. , Bacteriol. , 174. 526 
5 (1992)) 0 yDX©-fe^DDH^A^T(i^feT*^^©^ DDHigA** 

TliJtfeflgYfcLfco *£Tv DDH£pCABlKl&*&A,rtf^-5X$ KpCABD2^-^M 
U (019) . d©7°5Xi KTJ&K6tfcUfcE. coli W3110(tyrA)©DDItf£t££iJllJ 
5£U/c 0 DDHg|^ig&©«(i. XJR (BfcH#fct $mtJLM 45,964(1987)) IZ 



, WO 95/16042 
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W W it?SS( ^mols/min/mg protein) 



W3110(tyrA)/pCABl , 0.000 

W3110(tyrA)/pCABHpDDH 0.799 
W3110(tyrA)/pCABD2 1 2.214 



E. coli Kli:fc5|5DDHaq¥£L*U>fca6x =3>hp-Jl (W3110(tyrA)/pCABl) 
TtiDDHffifitt&fcB Snttfr-a tz 0 pCABd2&mW '(ff3110(tyrA)/pCABD2) ODDHO 
JtStt{±pDDH«^<* (W3110(tyrA)/pCABl+pDDH) CD&2. 54TC& Mt^^tL 
->) i?><DWmm\tmm (12.23g/l) T'&itzCDT', pCABD2©DDH38m*ti+#ft 

< 5 >dapC, dapD, dapE&tfdapF(HJ©#j£I8:P&©JS?#r 

_Lie^{rfc^TDDHTft#^n/cdapC. dapD, dapE;K.tfdapF©?$5$JI[t{£ 

dapKtfKT-iis K*D©dapD»fc^-©;* * U^-f- KE3&J (Richaud. C. et al. . 
J. BioL Chem., 259, 14824 (1984)) £ ifr-ftj&Ufc 21®t U ^ U^-f- 
(E^JS-^-15. 16) $ffi^/;PCRteCJ:^ E. coli W3110#Jfirfe 
l*DNA &dapD«e^-*ifJiK-r £ - £ K «fc -> T^f/Co 6ftfc*Bi|B D N A Bff K" 
£Eco01091<bSaclT«I»rU J&SiZ^mi t^^ v pMW118©SmalS5fe(Z}f A U 
^7X; KpdapD£&fc (020) . 

dapEite^ti> g£$3J©dapEite^©? £ KE^iJ (Bouvier, J. et al. . 

J. Bacterid.. 174, 5265 (1992)) £ fcii:Ml/:2S©t U ^ U^f- K 
7"5^v- (EJiJ#-fl7> 18) £/BWcPCRj£jr e fc*K E. coli W3110ttlfer&# 
DNA^^dapEstfe^liilS-rSCijr ioTH/:, #£n/cifipID N A8frJt£ 
MunliBglllT'TOU 5M8£ 3 F»ftUfc&, pMW118©SmaI£lHfcKl¥AU ~f 5 X 
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; KpdapE£*§fc (021) » . 1 

dapFit{E^-(i> ^©dapFitft^-©;* ? U*^ KK?IJ (Richaud, C. et al. . 
Nucleic Acids Res. , 16, 10367 (1988)) £t> £.Kfl^Lfc 2 I) =fJ? * U 

tf h77^7- (BOTg-^19.20) *ffll^PCRiSfei:j:^ E. coli W3110& 
#r&flcD N A SdapKtG^JtHS*- * C i IZ cfc o T*#/c<, 4# t> ftfcitf *SD N A 
Wrfr£PstIT$J«rU ^Sfi^ffrTkbrt:^ pM11180SinaIfiSttlCJ¥ALx 
= KpdapF£&fc (02'2) . 

±l£©J:-?fCLT*§£ft/c£-7 0 5XS I3110(tyrA)/pCABlK#AU L- 

V 5fc©^ifcT'. DDHCD^AIut^T'JiL- 'J y V&jM© 

te> yDZOfe, (SDAP) ©*»©^»rol*Tt>^b*<*&ft;fcA:«K 
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IS £fc 






7*n* 


SDAP 




(g/1) 


(%) 


©-fe 


©^« 


W3110(tyrA)/pCABl 


10.80 


26.5 


as 


+ 


W3110(tyrA)/pCABl+pdapD 


11.08 


27.2 




+ 


W31 10(tyrA)/pCABl tpdapE 


11.12 


27.3 






W3 1 1 0 ( tyr AVpCABl +pdapF 


10.96 


26.9 






W3110(tyrA)/pCABD2 


12. 23 


30.0 


* 





L-iJy >©4=g*li> dapDfc 5 MidapE©lg3£ ir «fc T^FJgfln Ltzfi\ DD 
HKti&tftfjfr'-art:. £fc> DDH©*AIC«fct)fiSP$nfc^'ox©'feOi£<bt4 I HI 
teT'£3SDAP©^St±&*&3l©m^T-&!9> 7*n X©fe©^b{idapD. SDAP© 
JB&tidapEICjgB'*"* &©T£>5 d t&t>frr>tz 0 dapEi:SDAP©M#{CO^T(± 
L - U ^ >-£J5££#fr&*Tfc ; ?&UDO< k©T'&& 0 dapF©i#5£l;U L - U v> 

pdapE**£>dapE££7 D tH U pdapDJIJf A LTdapES^dapD^^frWT £ X 
= KpMWdapDEl£flP5l!Ofc (023) o £ pMWdapDEljbM^dapEStfdapD^-i-ir 
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BrtffcSJSaiU £tt£pCABlK»AUTpCABDEl£^SUfc (024)o pCABK PC 
ABDE1 * £ t ^ lipCABD2^^itt- -5 ■£ pCABDEl £ pdapF£5&f r "f £ t*£fl£» 

£17 • - ' 



® L-'JiOWili *t$£HX2£ SDAP 

(g/1) (X) CD-fe ©W« 

i 

W3110(tyrA)/pCABl 10.80 26.5 & + 

W3110(tyrA)/pCABDEl 12.23 ' 30.0 H 

,ff3110(tyrA)/pCABDEl+pdapF 11.82 29. 0' M 

W3110(tyrA)/pCABD2 12.23 30.0 M 



fe, SDAP©*»©WjK«bfcDDH©il|Ai^frni:^Ci*<*>*^A:o ££K 

pCABl£#AUfc&»T+H#(*SKAP (N-X* «>j=.^- e -4r h-L-a-7i; fcV 
iSDAP0 2SKT*«fLTl>« 0 -£SDAP{Co(^T{i 

•Jv^IUiimt (W3110(tyrA)) tt£TJ*rn;*©fe(*3t&T*>*tf<N 
4W(:tfi^St^ mmt£t'lZ&%7'aXfi<^&lZtlZk^?Lh>tl2> 0 SDAP 
liS^*^m$tlTl^A:«>^iriC^-r4^i&<i/hS <. Ufc^T. dapD© 
9SKAP*<ttl»£ft* iSDAP©¥»**<itiD-r-5*<yD^iijrfeJwgS[ 

pi^nna^ l-u ^>©*«fi(ii#fiaLn£^o 

< 6 >%t!6 

&>±®&&frh>, x->iiJt7llfllIi:fc^Tv (I)dapA-©#As ©lysC*©# 
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An ®dapB©it3k <3)DDH> £S^lidapD&LFdapE©lt3ik £*T9 C £ T. 

< 7 >E. coli CftCfcl^L- 'J y>^4jS5S©»i*a»©»*f 

'_hiaT#t>n/c^ld^v E.coli K-12^.yiJJK^©#«w*>l^Tt>affl"C#*3^*H 
^S/ci6(C. E. coli Ctfc(IF013891)©L- U $?>£^Ji£^©#j£ia:IB©»^*±. 

K liL-f- a •> y L # ^ e 

( i ) 

L-'J^>^^it^^t:^5X= KTpWE&OfcE. coli C**(IF01 

S18 



c ■ 


0. 08 


0.2 


C/pppc 


0. 08 


0.2 


C/paspC 


0. 12 


0.3 


C/plysC 


0. 08 


0.2 


C/plysC* 


0. 12 


0.3 


C/pasd 


0. 08 


0.2 


C/pdapA 


0. 32 


0.8 


C/pdapA* 


0. 71 


1.75 


C/pdapB 


0. 12 


0.3 


C/pDDH 


0. 08 


0.2 


C/plysA 


0. 08 


0.2 
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(2) %2nm^m<D^ . ■ 

E. coli CtttrdapA'^'ti^^Xi KRSF24P£*AU $£KL 

S19 



C/RSF24P 


0.71 


1. 75 


C/RSF24P+pppc 


0.71 


1. 74 


C/RSF24PfpaspC 


0.69 


1. 70 


C/RSF24P+plysC 


0. 65 


1. 60 


C/RSF24P+plysC* 


1.82 


4. 50 


C/RSF24P+pasd 


0. 70 


1. 73 


C/RSF24PipdapA 


0. 71 


I. 75 


C/RSF24P+pdapA* 


0.69 


1.70 


C/RSF24PfpdapB 


0.99 


2. 45 


C/RSF24P+PDDH 


0.73 


1. 80 


C/RSF24P+plysA 


0. 69 


1. 70 



(3) SS 3 #i£g:K©i|#J£ 

E. coli C#U:dapA"&CAysC*£3-ir:^5XS KRSFD80£a|A U ££KL- 
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g20 



C/RSFD80 


1.82 , 


4. 5 . 


C/RSFD80+pppc 


1.74 


4.3 


C/RSFD80+paspC 


' 1.82 


4.5 


C/RSFD80fplysC 


• 1.91 


4.7 


C/RSFD80+plysC* 


1.74 


4.3 


C/RSFD80+pasd 


h 82 


4.5 


C/RSFD80+pdapA 


1. 95 


4.8 


C/RSFD80+pdapA* 


1.91 


,4.7 


C/RSFD80+pdapB 


2.31 


5.7 


C/RSFD80+PDDH 


2. 15 


5.3 


C/RSFD80fplysA 


1.95 


4.8 



W3110*fclig;|i{:^ dapBO^KL- »J ^ >^ttfqj±(^^*> t» > msm^m 

(4) mmm&moftg. 

E. coli CflcfrdapA\ lysC'S.C/dapB^'i-tr^^ X i KpCABl£^AU £ £ 
21{I^-To 
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£21 . 



C/pCABl 


2.31 


5.7 


C/pCABHpppc 


2.23 ' 


5.5 


C/pCABHpaspC 


2.35 


5.8 


C/pCABHplysC 


2.27 


5. 6 


C/pCABHplysC* 


2.19 


5.4 


C/pCABHpasd . 


2. 23 


5.5 


C/pCABHpdapA 


2.31 


5. 7 


C/pCABl +pdapA' 


2. 27 ' 


5.6 


C/pCABl +pdapB 


2. 23 


1 5.5 


C/pCABl+pDDH 


2. 59 


6.4 


C/pCABl+plysA 


2.19 


5.4 



(5) dapC. dapD, dapE^L^dapF^Oitii^l^®^ 

pCABl £E. coli OUMix DDHCDftfr 0 KdapD. dapE£> £ t, ^idapFjffc^ 



22 











SDAP 




(g/l) 


(50 






C/pCABl 


2.31 


5.7 




+ 


C/pCABHpdapD 


2.43 


6.0 




+ 


C/pCABHpdapE 


2. 35 


5.8 






C/pCABHpdapF 


2. 23 


5.5 




+ 


C/pCABDEl 


2.59 


6.4 






C/pCABDEl+pdapF 


2.43 


6.0 


IT 




C/pCABD2 


2.59 


6.4 
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CftK fcl^T & , W31 lO^ls] miz dapD^tf dapE© 2 I£Pg;Wig £ -? Tl > £ - £ 

&.±(DjLOiZ K-12> C<t^lJ©^^^T'til^aO#^JlISfeT^^7tC i^t>. 
dapA\ lysC*©#A. dapB. DDH (XlidapD&tfdapE) ©if3££.I ©)1[MK*t O C £ 

E. coli£j&(C^fflT££ *>©£&£>*!£ o 

y t7llffil^©DDP s^ilfe^t#t>4a/co -©mfc^^ l - y v> 

_bffiL - 'J >?>£^®©dapB, DDH (XlidapD&tfdapE) £.1 ©JlgfCtt 
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warn 

(i) &mA : !*®*<*^tt 

(iii) BE?iJ£fc : 20 
.. (iv) Sftft : 

(A) *5£ : 

(B) #Jfe : 

com : 

(D) jH-| : 

(E) B : 

(F) ZIP: 

(v) nvb'^-^l&t)^^ . 

(B) 3>h 0 ^-^ : IBM PC 2& 
(OlgfFv'X-r A : PC-DOS/MS-DOS 
(D)V7h')x7: Patentln 

(vi) WrtftmT-* 

(viii)ftaA/*»mW« 

(A)£1u : 

(C) IIff : 

(ix)iHfffi$E 

(A) mtg#-^ : 

(B) 7r^->; 'Jff : 



(2) mm^i izm-tz^n 

(i) mw&m. 

(A) g£ : 20 

(b) mm : 

(C) : 

(D) K^y- : m.m-\k 

(xi)E2?iJ©SiW : WJm^r 1 
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CCGCAACTAC TGACATGACG 20 , 

(2) tt?m j %2izmi-zmm 

(i) BEJiJ0#3£ 

(A) g£ : 20 

(B) mm : mm 

(D) h^oy- : mrnvt 

AGTAAGCCAT CAAATCTCCC 20 

(2) @e?'j^3(cw-r^iffR ■ 

(i) @2JiJO#m 

(A) S£ : 1197 

(B) am : mm 

(D) btf Ov?- : Hgttfc 

(ii) £HP^ -< ^ : genomic DNA 

(A) :Xv/x>Jk7'3 U (Escherichia coli) 

(B) : MC1061 

lE-^" : prim transcript 
#&tttt : 248 

&WL*®i%.Ltzj3&; : E 

&WL&&t>-ttt : CDS 
#£&S : 272.. 1150 

#«£tfe£Ufc:£i£: E 

: primer bind 

#£Eftfi : 27. . 46 
mWLZ&feLtttt; : E 
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K-^-.: primer bind 
: 1156. .1175 

.#!&*&fc-r8&f- : rbs 

#£&g : 261. .265 

#8fc&ftjeiyfc;frfe: S 

(xi). g£?iJ©l£Ba : »J#^3 
CCAGGCGACT GTCTTCAATA TTACAGCCGC AACTACTGAC ATGACGGGTG ATGGTGTTCA 60 
CAATTCCACG GCGATCGGCA CCCAACGCAG TGATCACCAG ATAATGTGTT GCGATGACAG 120 
TGTCAAACTG GTTATTCCTT TAAGGGGTGA GTTGTTCTTA AGGAAAGCAT AAAAAAAACA 180 
TGCATACAAC AATCAGAACG GTTCTGTCTG CTTGCTTTTA ATGCCATACC AAACGTACCA 240 
TTGAGACACT TGTTTGCACA GAGGATGGCC C ATG TTC ACG GGA ACT ATT GTC 292 

Met Phe Thr Gly Ser He Val 
1 5 
GGT AAT GTC TGT CGG GCT AGC 340 
Gly Asn Val Cys Arg Ala Ser 
20 

GCC AGC GGT ACT TCG GCG ATC 388 
Ala Ser Gly Thr Ser Ala He 
35 

GCT ACC TTA AAT CAT GAC GAA 436 
Ala Thr Leu Asn His Asp Glu 
50 . 55 
GAT CTG GCT GAT GGG CGC ATT 484 
Asp Leu Ala Asp Gly Arg He 

65 70 
GCT ACT GCG GAA GCC ATT AGC 532 
Ala Thr Ala Glu Ala He Ser 
85 

ATC GTC GGC TGC CTG ACG GTA 580 
He Val Gly Cys Leu Thr Val 
100 

GAA GGT TTG TAT CAG CAT TTC 628 
Glu Gly Leu Tyr Gin His Phe 
115 



GCG AH GTT ACT CCG ATG GAT GAA AAA 
Ala He Val Thr Pro Met Asp Glu Lys 

10 15 
TTG AAA AAA CTG ATT GAT TAT CAT GTC 
Leu Lys Lys Leu He Asp Tyr His Val 

25 30 
GTT TCT GTT GGC ACC ACT GGC GAG TCC 
Val Ser Val Gly Thr Thr Gly Glu Ser 
40 45 
CAT GCT GAT GTG GTG ATG ATG ACG CTG 
His Ala Asp Val Val Met Met Thr Leu 
60 

CCG GTA ATT GCC GGG ACC GGC GCT AAC 
Pro Val He Ala Gly Thr Gly Ala Asn 
75 80 
CTG ACG CAG CGC TTC AAT GAC ACT GGT 
Leu Thr Gin Arg Phe Asn Asp Ser Gly 

90 95 
ACC CCT TAC TAC AAT CGT CCG TCG CAA 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 
105 110 
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AAA GCC ATC GCT GAG CAT ACT GAC CTG CCG CAA ATT CTG TAT AAT GTG 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
• 120 125 130 . 135 . 

CCG TCC CGT ACT GGC TGC GAT CTG CTC CCG GAA ACG GTG GGC CGT CTG . 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu' 

140 . , 145 150 

GCG AAA GTA AAA AAT ATT ATC GGA ATC AAA GAG GCA ACA GGG AAC TTA 772 
Ala Lys Val Lys Asn He He Gly He' Lys Glu Ala Thr Gly Asn Leu 

155 160 , 165 

ACG CGT GTA AAC CAG ATC AAA GAG CTG GTT TCA GAT. GAT TTT GTT CTG 820 
Thr Arg Val Asn Gin I le Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180' 

CTG AGC GGC GAT GAT GCG AGC GCG CTG GAC TTC ATG CAA TTG GGC GGT 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

CAT GGG GTT ATT TCC GTT ACG ACT AAC GTC GCA GCG CGT GAT ATG GCC 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

CAG ATG TGC AAA CTG GCA GCA GAA GAA CAT TTT GCC GAG GCA CGC GTT 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

. 220 225 230 

ATT AAT CAG CGT CTG ATG CCA TTA CAC AAC AAA CTA TTT GTC GAA CCC 1012 
He Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

AAT CCA ATC CCG GTG AAA TGG GCA TFT AAG GAA CTG GGT CTT GTG GCG 1060 
Asn Pro He Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

ACC GAT ACG CTG CGC CTG CCA ATG ACA CCA ATC ACC GAC ACT GGT CGT 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

GAG ACG GTC AGA GCG GCG CTT AAG CAT GCC GGT TTG CTG T AAAGTTTAGG 1158 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu 
280 285 290 

GAGATTTGAT GGCTTACTCT GTTCAAAAGT CGCGCCTGG 1197 



i WO 95/16042 



PCT/JP94/01994 



- 67 - 



(2) @S^J#^4(CH-r^1ffg ... 
(i) SS?iJ©#gfc 
(A) : 292 
■(B) mm : T ^ J it- 
CD) htf ov?- : mm. 

Cxi) g2#|CDta^ : Se?U#^4 . 
Met Phe Thr Gly Ser He Val Ala He Val Thr Pro Met Asp Clu Lys 

15 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu lie Asp Tyr His Val 

20 25 1 30 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly thr Thr Gly Glu Ser 

35 40 45 1 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 
165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 
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Asn Lys Leu Phe Val Glu Pro Asn Pro He Pro Val Lys Trp Ala Cys 

245 . 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro He Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 

(2) mm^5\zm-tzmm. 

(A) : 20 

(B) mm : mm 

(O ma®. : -«t 

(D) h^a^- : £0tt 

ao&jr?* y : wmm ^DNA 

CTTCCCTTGT GCCAAGGCTG 20 

(2) mmm^6izm-rzmn 

(A) g£ : 18 

(B) mm : mm 

(d) w.mvt 
aoft*?* ?\ wmm ^dna 

GAATTCCTTT GCGAGCAG 18 

(2) m.?m^ i izm-rz mm 

(i) E^iJ©#m 

(A) ;B£ : 2147 

(B) as : mm 

(C) &(D& : -*m 

(D) btfp^- : tt^tt 

(ii) ^-?-^' -4 ~f : genomic DNA 

(A) :xyx'Jb7 0iJ (Escherichia coli) 
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(B) flcg MCI 061 . ■ 

&m*mt>-tm^ : -35 signal 
#£{£fi : 242. . 249 
*m£ftj£Ufc2Fi!fc : S 

&m.*mt>-fi^ : -10 signal 
&&&& : 265. . 273 
&WL*&m\stt& : s 

IE?!J©#»: 
&®&&t>'tSft : primer bind 
: 536. . 555 

i 

4#£Sfc£ ^frf : primer bind 

: 2128.. 2147 
*HR£ifej£Ufc#Sc i E 

#^£a*>-f ia-*§- : RBS 

: 575. . 578 
#Steife3£Ufc:£ifc : S 

#m^a^-ri£^ : CDS 

: 584.. 1933 
^ftSlWS : S 

: terminator 
££ftS : 1941.. 1968 
*NS£SWELfc:tf&: S 

(xi) KJIJ©!^ : mnm^r 7 
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TCGAAGTGTT TCTGTAGTGC CTGCCAGGCA GCGGTCTGCG TTGGATTGAT GrTTTTCATT 60 
AGCAATACtC TTCTGATTTT GAGAATTGTG ACITTCCAAC ATTGTAGCGC CAGTCACAGA 120 
AAAATGTGAT GGTTTTAGTG CCGTTAGCGT AATGTTGAGT. GTAAACCCTT AGCGCAGTGA 180 
AGCATTTATT AGCTGAACTA CTGACCGCCA GGAGTGGATG AAAAATCCGC ATGACCCCAT 240 
CGTTGACAAC CGCCCCGCTC ACCCTTTATT TATAAATGTA CTACGTGCGC TAGCGCAGGC 300 
CAGAAGAGGC GCGnGCCCA AGTAACGGTG TTGGAGGAGC CAGTCCTGTG ATAACACCTG 360 
AGGGGGTGCA TCGCCGAGGT GATTGAACGG CTGGCCACGT TCATCATCGG CTAAGGGGGC 420 
TGAATCCCCT GGGTTGTCAC CAGAAGCGTT CGCAGTCGGG CGTTTCGCAA GTGGTGGAGC 480 
ACTTCTGGGT GAAAATAGTA GCGAAGTATC GCTCTGCGCC CACCCGTCTT CCGCTCTTCC 540 
CTTGTGCCAA GGCTGAAAAT GGATCCCCTG ACACGAGGTA ' GTT ATG TCT GAA ATT 595 

Met Ser Glu lie 
1 

GTT GTC TCC AAA TTT GGC GGT ACC AGC GTA GCT GAT TTT GAC GCC ATG 643 
Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp Phe Asp Ala Met 
5 10 15 20 

AAC CGC AGC GCT GAT ATT GTG CTT TCT GAT GCC AAC GTG CGT TTA GTT 691 
Asn Arg Ser Ala Asp He Val Leu Ser Asp Ala Asn Val Arg Leu Val 

25 30 35 

GTC CTC TCG GCT TCT GCT GGT ATC ACT AAT CTG CTG GTC GCT TTA GCT 739 
Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu Val Ala Leu Ala 

40 45 50 

GAA GGA CTG GAA CCT GGC GAG CGA TTC GAA AAA CTC GAC GCT ATC CGC 787 
Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu Asp Ala He Arg 

55 60 . 65 

AAC ATC CAG TTT GCC ATT CTG GAA CGT CTG CGT TAC CCG AAC GTT ATC 835 
Asn lie Gin Phe Ala He Leu Glu Arg Leu Arg Tyr Pro Asn Val lie 

70 75 80 

CGT GAA GAG ATT GAA CGT CTG CTG GAG AAC ATT ACT GTT CTG GCA GAA 883 
Arg Glu Glu lie Glu Arg Leu Leu Glu Asn He Thr Val Leu Ala Glu 
85 90 95 100 



GCG GCG GCG CTG GCA ACG TCT CCG GCG CTG ACA GAT GAG CTG GTC AGC 931 
Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp Glu Leu Val Ser 
105 110 115 
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CAC GGC GAG CTG ATG TCG ACC CTG CTG TTT GTT GAG ATC CTG CGC GAA 979 
His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu He Leu Arg Glu 

120 125 130 

CGC GAT GTT CAG GCA CAG TGG TTT GAT GTA CGT AAA GTG ATG CGT ACC 1027 
Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg, Lys Val Met Arg Thr . 

135 140 ' 145 

AAC GAC CGA TTT GGT CGT GCA GAG, CCA GAT ATA GCC GCG CTG GCG GAA 1075 
Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala Ala Leu Ala Glu 

150 155 160 

CTG GCC GCG CTG CAG CTG CTC CCA CGT ,CTC AAT GAA GGC TTA GTG ATC 1123 
Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu Gly Leu Val He 
165 170 175' 180 

ACC, CAG GGA TTT ATC GGT AGC. GAA AAT AAA GGT CGT AC" A ACG ACG CTT 1171 
Thr Gin Gly Phe lie Gly Ser Glu Asn Lys Gly Arg Thr Thr Thr Leu 

185 190 195 

GGC CGT GGA GGC AGC GAT TAT ACG GCA GCC TTG CTG GCG GAG GCT TTA 1219 
Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu Ala Glu Ala Leu 

200 205 210 

CAC GCA TCT CGT GTT GAT ATC TGG ACC GAC GTC CCG GGC ATC TAC ACC 1267 
His Ala Ser Arg Val Asp lie Trp Thr Asp Val Pro Gly lie Tyr Thr 

215 . 220 225 

ACC GAT CCA CGC GTA GTT TCC GCA GCA AAA CGC ATT GAT GAA ATC GCG 1315 
Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg lie Asp Glu lie Ala 

230 235 240 

TTT GCC GAA GCG GCA GAG ATG GCA ACT TTT GGT GCA AAA GTA CTG CAT 1363 
Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala Lys Val Leu His 
245 250 255 260 

CCG GCA ACG TTG CTA CCC GCA GTA CGC AGC GAT ATC CCG GTC TTT GTC 1411 
Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He Pro Val Phe Val 

265 270 275 

GGC TCC AGC AAA GAC CCA CGC GCA GGT GGT ACG CTG GTG TGC AAT AAA 1459 
Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu Val Cys Asn Lys 

280 285 290 

ACT GAA AAT CCG CCG CTG TTC CGC GCT CTG GCG CTT CGT CGC AAT CAG 1507 
Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu Arg Arg Asn Gin 
295 300 305 
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ACT CTG CTC ACT TTG CAC AGC CTG AAT ATG CTG. CAT TCT CGC GGT TTC 1555 
Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His Ser Arg Gly Phe 

310 315 320 

CTC GCG GAA GTT TTC GGC ATC CTC GCG CGG CAT' AAT ATT TCG GTA GAC 1603 
Leu Ala Glu Val Phe Gly He Leu Ala Arg His Asn He Ser Val Asp 
325 330 335 340 

TTA ATC ACC ACG TCA GAA GTG AGC GTG GCA TTA ACC CTT GAT ACC ACC 1651 
Leu lie Thr Thr Ser Glu Val Ser Val Ala Leu Thr Leu Asp Thr Thr 

345' 350 355 

GGT TCA ACC TCC ACT GGC GAT ACG TTG CTG ACG CAA TCT CTG CTG ATG 1699 
Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin Ser Leu Leu Met 

360 365 370 

GAG CTT TCC GCA CTG. TGT CGG GTG GAG GTG GAA GAA GGT CTG GCG CTG 1747 
Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu Gly Leu Ala Leu 

375 380 385 

GTC GCG TTG ATT GGC AAT GAC CTG TCA AAA GCC TGC GGC GTT GGC AAA 1795 
Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys Gly Val Gly Lys 

390 395 400 

GAG GTA TTC GGC GTA CTG GAA CCG TTC AAC ATT CGC ATG ATT TGT TAT 1843 
Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg Met He Cys Tyr 
405 410 415 420 

GGC GCA TCC AGC CAT AAC CTG TGC TTC CTG GTG CCC GGC GAA GAT GCC 1891 
Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro Gly Glu Asp Ala 

425 430 435 

GAG CAG GTG GTG CAA AAA CTG CAT ACT AAT TTG TTT GAG TAAATACTGT 1940 
Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe Glu 

440 445 
ATGGCCTGGA AGCTATATTT CGGGCCGTAT TGATTTTCTT GTCACTATGC TCATCAATAA 2000 
ACGAGCCTGT ACTCTGTTAA CCAGCGTCTT TATCGGAGAA TAATTGCCTT TAATTTTTTT 2060 
ATCTGCATCT CTAATTAATT ATCGAAAGAG ATAAATAGTT AAGAGAAGGC AAAATGAATA 2120 
TTATCAGTTC TGCTCGCAAA GGAATTC 2147 

(2) gOT&-5§-8{rW-r£1t#B 

(i) 8E?iJ©#i? 

(A) ScF : 449 

(B) lS:7;yi 
(D) h*a-^- : MM* 

(ii) $H^^: K 
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(xi) SS?iJ©t£HS : 
Met Ser Glu He Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp 

15 10 15 

Phe Asp Ala Met Asn Arg Ser Ala Asp He Val Leu Ser Asp Ala Asn 

20 25 .30 

Val Arg Leu Val Val Leu Ser Ala Ser Ala Gl'y He Thr Asn Leu Leu 

35 40. 45 

Val Ala Leu Ala Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu 

50 55 60 

Asp Ala He Arg Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr 
65 70 75 1 80 

Pro Asn Val He Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr 

85 90 ' 95 

Val Leu Ala Glu Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp 

100 105 110 

Glu Leu Val Ser His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu 

115 120 125 

He Leu Arg Glu Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys 

130 135 140 

Val Met Arg Thr Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala 
145 150 155 160 

Ala Leu Ala Glu Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu 

165 170 175 

Gly Leu Val He Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly Arg 

180 185 190 

Thr Thr Thr Leu Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu 

195 200 205 

Ala Glu Ala Leu His Ala Ser Arg Val Asp He Trp Thr Asp Val Pro 

210 215 220 

Gly He Tyr Thr Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg He 
225 230 235 240 

Asp Glu He Ala Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala 

245 250 255 

Lys Val Leu His Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He 

260 265 270 

Pro Val Phe Val Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu 
275 280 285 



8NSDOC1D: <WO 9516042A1 J_> 



WO 95/16042 



PCT/JP94/01994 



Val Cys Asn Lys 'Thr Glu 
290 

Arg Arg Asn Gin Thr Leu 
305 , 310 

Ser Arg Gly Phe Leu Ala 
325 

He Ser Val Asp Leu He 
340 

Leu Asp Thr Thr Gly Ser 
355 • 

Ser Leu Leu Met Glu Leu 
370 

Gly Leu Ala Leu Val Ala 
385 390 
Gly Val Gly Lys Glu Val 
405 , 

Met lie Cys Tyr Gly Ala 
420 

Gly Glu Asp Ala Glu Gin 
435 

Glu 
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Pro Pro Leu Phe Arg Ala 
300 

Thr Leu His Ser Leu Asn 
315 

Val Phe Gly He Leu Ala 
330 

Thr Ser Glu Val Ser Val 
345 

Ser Thr Gly Asp Thr Leu 
360 365 
Ala Leu Cys Arg Val Glu 
380 

He Gly Asn Asp Leu Ser 
395 

Gly Val Leu Glu Pro Phe 
410 

Ser His Asn Leu Cys Phe 
425 

Val Gin Lys Leu His Ser 
440 445 



Asn 
295 
Leu 

Glu 

Thr 

Thr 

Ser 
375 
Leu 

Phe 

Ser 

Val 



(2) mvm^dim-fzmn 
(i) mmcD&m 

(A) g£ : 20 

(B) mm : mm 

(D) htfo>>- : mm** 
aoft*?*?: tik&mm ^dna 

(xi)@E?iJCD!&B8 : KJiJ#-?f 9 
CTTTCACTGA TATCCCTCCC 20 

(2) mmmoizM-tzmm 

(i) g£?ij©#m 
(A) : 20 

(b) mm : mm 

(D) h^p>5- : HSItt 



Leu Ala Leu 

Met Leu His 
320 

Arg His Asn 

335 
Ala Leu Thr 
350 

Leu Thr Gin 

Val Glu Glu 

Lys Ala Cys 
400 

Asn He Arg 

415 
Leu Val Pro 
430 

Asn Leu Phe 
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AAAAAGTGGA CCAAATGCTC 20 

(2) mn%mifcm-rzmm 
(i) 

(A) fi£ : 20 

(B) mm-.&m 

(D) h^ot?- : Hgitt 
(iOft^fJ? iWW®. ^DNA 

CATCTAAGTA TGCATCTCGG 20 

(2) m&m^mzMi-zmm 

(i) SS^J©#^ ' 

(A) S£ :20 

(B) a^g : mm 

(C) : -*m 

(D) h^o^- : 

(iOftl-? Jzf : ^DNA 

TGCCCCTCGA GCTAAATTAG 20 

(2) mm^izizm-rzmm 

(i) mw&WL 

(A) : 20 

(B) mm : 

(o m®%L : --&m 

(D) h^D-^- : Um^k 

(ii) ^^-r7°: l&CD&m ^DNA 
(xi)@£^lj©^ : IE?iJ#-^13 

TGCACGGTAG GATGTAATCG 20 

(2) mfm^mzmtzmm 

(i) @E?'J©#® 

(A) g$ : 20 

(B) mm : mm 



BNSDOCID: <WO 9516042A1J_> 



' WO 95/16042 PCT/JP94/01994 

- 76 ~ 



(C) m<D%L : 

(D) h^n^- : m.mvt' 

TTAATGAAAC AAATGCCCGG 20 
(2) SEJU#-^15HM-rSitfS • 

(i) mfwnm 

(A) g£ : 20 

(b) mm -.mm 

(C) : -#iit 

(D) h^ni?- : ffieti*" 

(xi)BEyiJ©SiB^ : 52?iJ#-^15 
TTTATTCATA ATTGCCACCG 20 

(2) mymmtozM-tzmm 

CO E?"J©#a 

(A) : 20 

(B) MS : 

(C) : — 

ao^^^-f 'WWSS. ^DNA 

CACGGTAATA CATATAACCG 20 

(2) mymmi^M-fzmn 

(A) g£ : 20 

(B) US : mm 

(C) : — 

aoa=f-94'f: %<omk ^dna 

CCTGCAATTG TCAAACGTCC 20 
(2) ffi?iJ«18KM-tSf*« 

(i) se?y©#a 
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(A) S$ : 20 . 

(B) mm -.mm 
(o st©& : — *m 

(D) h^oy- : HUM* 

GTCGACGCGC TTGAGATCTT 20 • 
(2) @E?iJ#-§-19(rM'r^1tfg 

(i) mw&m 

(A) S£ : 20 

(b) mm: mm 

(C) &®& : -*®[ 

(D) h#Di?- : \M.m$k 

(xi)IS?iJ©t&BJ§ : @2?'J#-5§-19 
TCATAAAGAG TCGCTAAACG 20 

(2) @E?iJ#-5f20Klirf *1f?B 
(i) K?iJ©*m 

(A) «<* : 20 

(B) mm : W®. 

(C) £g©£fc : — #flt 

(D) htfu v- : 
(iO^-^-f ftfc©&& ^DNA 
(xi)@E?lJ©!£^ : @2?lJ#-5f20 

CAACCGCCCG GTCATCAAGC 20 



BNSDOCID: <WO_9516042A1_I_> 



WO 95/16042 PCT/JP94/01994 

- 78 " ' . 

2. l- y i?>ti£2>7 * - h><^ ?mmfi<M&ztLi>%.mi)K gE?im©BB 

Sj^£8 i,f por^-vll^oj >a*frtt^^-a-^^. 1 1 8f@®t 

U tTJSHBtf KDi?hf=JU =J- Kt5DNA«rt 

7iJS-?§--4-ICK«fett* ^ t Ka 2? If n U >&£-J&SI^©T = y E£S£J'J c f 1 > N -% 

mfrzs \ ^<D7 = 7-ym&*k'<') >mm^W:&z-£zg.m. 1 1 8#@©t 

^ J: t) £ ft S - <t *#m i: -f £ If #11 3 1 x. ->x'Jt7M 

6 . l - y > ic «fc ^ 7 - K' < -y ? 8&*jW»i& $ ft * ie** w-r * ^ •> x 

y h7liIft^©7X^h^- if I II* Kt5DNAA«rt^A$ 
^cdiCj:^ L - 'J >K J: * 7 4 - K' < -y ? $ ft 7 K'W h 
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7. TX/n°;U -t?III©L- y ^>(ri:^7^- K'<* ^ P1WjWS¥I&£ 
-ttS^fls 3 2 3#B©^U ->>aS^TX/N 6 ^>^S{rg^^-a-^o4 0 
^^^KaaUrttjft^-tirS^s 3 2 5#a©p-T->>g|«*7*-^T5 — > 

$-££^J^ 3 i 8§g©^5 L ^-->as^^vD-r->>^{re^$-ii-*^3 
-&.m*ku<< v/>g&&icfifcs 3 4 7#@©/<y 

-t*£^> 3 5 2il©7^-«^'fVD^ y>M(:f^$^*^3 6 

^ >mm&%v v>n&iz'&&$ 4 1 7#i©y5 L *->^£- 

VD-T ^>^{rg&£-fch^o4 1 9#i©->X7 L 'f ->>a^tw 

8 . v b k d : j hfi3 y * — fe'it^f ftfcw*^ 5 tern© 
i| 8 fem©^ -> x y t th&biHo 

i o. it?^n/:3'jmiaiift*(Di?7^ tv y >ift Knyt- fe'it 
e^a^A $ titzm&TM 8 ie*g©i -> i y t rmmWo 

li. 3 y *saBffi**©yr $ / tv y >sft Knyv-- eae^xi/ 
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13. X? v/^l/-^T i y tv U '^Bfe h 5 y*7 1 ±- 4riH5T-&tfx? •>•=■ 
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Fig. 2 
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Kpnl 



Kpnl 



Eco065l 




Eco065l 

dapA'24 

EcoRI 



pdapAS24 



Eco065 1 is J: EcoRI IZ ± Z Eco065 j fe j- ^ EcoRI j. 5 
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Fig. 6 
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BamHI&Dral tyffi EcoRI&Kpnl $JKfr 
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Fig. 7 
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Pst I Sma I / Bam HI 
Sph I — ^ 1^ 

JysC*80 
,Pst I 




Sma I / Ase I 
EcoRI 



Sph I 




Eco Rl 



EcoRI *j ck SphI tr ck 3 ~ fiftHt: 



EcoRI fc i O'SphHC J; 5 ~ 



Pst I Sma I / fiam HI 

sph , -e=n I- 

^P5f I 




F i g. 8 



Sma I / Ase I 



EcoRI 
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Fig. 12 
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Fig. 16 
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(SmaUAscXi 




Sapl Wtti Pvull fflW 

T4 Polymerase ftLS 



Fig. 19 
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